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ABSTRACT
Carter, Catherine Nicole. Grounded Theory of Intellectual Humility for 6th-12th Mathematics
Teaching. Published Doctor of Education dissertation, University of Northern Colorado,
2020.
Intellectual humility is an intellectual virtue where humility and the pursuit of epistemic
goods intersect. As of this dissertation being written, intellectual humility had been studied in
psychology and philosophy, but not from the perspective of the teacher in 6th-12th grade
mathematics. Hence, this Grounded Theory study sought to develop a theory for intellectual
humility while teaching 6th-12th mathematics. This study was guided by research questions
focused on beliefs teachers held while practicing and characteristics of intellectual humility
while teaching. These questions helped answer the main research question: What is intellectual
humility for teaching 6th-12th mathematics? Three participants helped form this theory, and
triangulation of interviews, observations, and artifacts were used to maintain ethical and virtuous
data collection and analysis. Findings indicated teachers believed their students to be viable
contributors to mathematics conversations, allowing them to treat students as future equals. As
such, teachers learned from and with students during interactions via productive mathematical
discourse. Therefore, intellectual humility was revealed in the interactions with students as
teachers listened to learn from and with students. Teachers displayed characteristics of existing
virtue theories as well, such as admitting their knowledge to be incomplete, appreciating the
intellect of others (students), and balancing being a member of the learning community with
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being an expert in the subject. This research gives credibility to the importance of incorporating
intellectual humility for practicing teachers, administrators, and mathematics teacher educators.

Keywords: Intellectual Humility, 6th-12th Mathematics Education, Virtue Theory, Mathematics
Reform, Discourse, IH While Teaching, Grounded Theory, Mathematics Teaching
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CHAPTER I
INTRODUCTION
In 2000, the National Council of Teachers of Mathematics (NCTM) published Principles
and Standards for School Mathematics as a call for United States mathematics educators to
improve their practice. Stepping away from the historical tradition of lecture as the most
common pedagogy, NCTM (2000) made explicit what it means to be an effective mathematics
teacher. NCTM (2000) expounded that focusing on rote memorization of procedures (where
students rarely collaborate) was ineffective at building deep understanding and having good
retention of mathematics. Instead, NCTM (2000) clarified, “effective teaching involves
observing students, listening carefully to their ideas and explanations, having mathematical
goals, and using the information to make instructional decisions” (p. 19). Listening carefully to
students’ ideas was quite different than what most mathematics teachers were practicing at the
time. Along with a description of what effective teaching entailed, NCTM (2000) encouraged
teachers to continue to learn both content and pedagogical strategies, “benefitting from
interactions with students and colleagues, and engaging in ongoing professional development
and self-reflection” (p. 19).
The National Council of Teachers of Mathematics (2014) has not waned in their
definition of what it means to be an effective mathematics teacher in the fourteen years since
their initial publication; in fact, their recommendations have become stronger and more robust.
Recognizing the efforts of mathematics reform, including the introduction of the Common Core
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State Standards (National Governors Association for Best Practices, Council of Chief State
School Officers, 2010). The National Council of Teachers of Mathematics (2014) “learned that
standards alone--no matter their origins, authorship, or the process by which they are developed-will not realize the goal of high levels of mathematical understanding by all students. More is
needed than standards” (p. vii). By more, NCTM (2014) meant teachers need more than a list of
what to teach such as standards. Teachers also needed a framework to help them know how to
engage with the National Governors Association Center for Best Practices, Council of Chief
State School Officers (2010). Among the recommendations for this framework were eight
effective “Mathematics Teaching Practices” (NCTM, 2014, p. 10). Three of these were:
facilitating meaningful mathematical discourse, posing purposeful questions, and being capable
of modifying a lesson based on student thinking. The National Council of Teachers of
Mathematics (2014) focused on discourse as a main component of effective mathematics
teaching, stating discourse to be:
Central to meaningful learning of mathematics. Teachers carefully prepare and
purposefully facilitate discourse, such as whole-class discussions that build on student
thinking and guide the learning of the class in a productive disciplinary direction.
Students are active members of the discourse community as they explain their reasoning
and consider the mathematical explanations and strategies of their classmates. (p. 35)
The National Council of Teacher of Mathematics (2014) was clear that productive
mathematical discourse “relies on questions that encourage students to explain and reflect on
their thinking” (p. 35) but recognized “merely asking questions is not enough to ensure that
students make sense of mathematics and advance their reasoning” (pp. 35-36). NCTM (2014)
described four types of questioning, each of which elicited different levels of depth in the way
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students answer, and all of which “are necessary in the interactions among teachers and students”
(p. 36). The National Council of Teacher of Mathematics (2014) described the four types of
questioning in the context of effective teaching, noting “in effective teaching, teachers use a
variety of question types to assess and gather evidence of student thinking, including questions
that gather information, probe understanding, make the mathematics visible, and ask students to
reflect on and justify their reasoning” (p. 41). Duckworth (2006) was also keen to notice “the
right question at the right time can move children to peaks in their thinking that result in
significant steps forward and real intellectual excitement” (p. 3).
Regardless of the type of question asked, listening to the answer was another critical
component of discourse. Davis (1997) coined two types of listening, evaluative and interpretive,
as ways to assess student understanding. Hintz and Tyson (2015) extended these two types of
listening by adding a third called hermeneutic. Together, the three types of listening (evaluative,
interpretive, and hermeneutic) combined to encompass “complex listening,” (Hintz & Tyson,
2015, p. 309). Hintz and Tyson (2015) defined these terms for clarity and to create an image of
the type of discourse that may occur with each type of listening. For example, “evaluative
listening may be evident when a listener asks questions for which they already have a particular
answer in mind” (p. 299). Interpretive listening is “focusing on seeking information and
responding to it, versus seeking a particular response” (Hintz & Tyson, 2015, p. 299), and
hermeneutic listening involves the “hearer and the heard in a shared project that evolves out of
interaction. Such listening involves teacher and student roles being conflated as multiple
perspectives are taken to explore, make sense of, and build on the ideas being discussed” (Hintz
& Tyson, 2015, p. 300). Hintz and Tyson (2015) believed regardless of the type of questions
being asked, it was better when the questions were genuine. “Genuine questions are questions
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that support teacher and students to understand one another’s thinking and/or to understand the
mathematics . . . and support evaluative, interpretive, and hermeneutic listening” (Hintz &
Tyson, 2015, p. 318). Similar to NCTM’s (2014) aforementioned recommendation of all four
types of questioning being important to productive mathematics discourse, all three components
of complex listening were also important to ensure teachers were able to understand what their
students were thinking and knowing.
Continuing to round out components of productive discourse, practicing questioning and
complex listening could have been be challenging if the tasks chosen were not conducive to
productive discussion. Hence, “to ensure that students have the opportunity to engage in highlevel thinking, teachers must regularly select and implement tasks that promote reasoning and
problem solving” (NCTM, 2014, p. 17). “Through the use of good tasks and the public
discussion of criteria for good responses, teachers can cultivate in their students both the
disposition and the capacity to engage in self-assessment and reflection on their own work and
on the ideas put forth by others” (NCTM, 2000, p. 22).
Engaging in self-assessment and reflection was not limited to a student recommendation.
Effective teachers also engaged in these activities, and the attitude with which they approached
these tasks affected the way they modeled them for their students. This was important to note
since “teachers’ beliefs influence the decisions that they make about the manner in which they
teach mathematics” (NCTM, 2014, p. 10). The aforementioned attitude could be considered a
disposition towards learning (i.e., the acquisition of knowledge) because dispositions describe
the “kind of thinkers each of us are” (Payette & Barnes, 2018, p. 4). For example, if a teacher
considered herself to be curious, open-minded, and a lifelong learner, she would foster these
traits in her students.

5
Encouraging students to embrace character traits of lifelong learners, such as the three
mentioned above, has had a long history of being an aim of education. More than 100 years ago,
Dewey (1916) spoke of this important aim, noting “the human being acquires a habit of learning.
He learns to learn” (p. 45). Today, “it is a near platitude that education should aim at fostering
‘lifelong learning.’ But as often and pervasively this goal is espoused in educational institutions
at every level, exactly what it amounts to is far from clear” (Baehr, 2013a, p. 249). Baehr
(2013a) sheds light on this conundrum:
The notions of intellectual character and intellectual virtue are extremely useful in this
regard, for we can think of intellectual virtues as the personal qualities or characteristics
of a lifelong learner. To be a lifelong learner, one must possess a reasonably broad base
of practical and theoretical knowledge. But possessing even a great deal of knowledge is
not sufficient. Being a lifelong learner also requires being curious and inquisitive. It
requires a firm and powerful commitment to learning. It demands attentiveness and
reflectiveness. And given the various ways in which a commitment to lifelong learning
might get derailed, it also requires intellectual determination, perseverance, and courage.
In other words, being a lifelong learner is largely constituted by the possession of various
intellectual virtues. (p. 249)
By defining an intellectual virtue as a “trait that flows from a desire to learn or understand”
(Baehr, 2018, p. 83), one could begin to imagine the potential benefits for a 6th–12th grade
mathematics teacher to practice intellectual virtues.
One of these intellectual virtues is intellectual humility (IH), which is considered a
disposition towards learning such that IH:
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Pertains to one’s knowledge or intellectual influence. Namely, IH involves having (a)
insight about the limits of one’s knowledge, marked by openness to new ideas; and (b)
regulating intellectual arrogance, marked by the ability to present one’s ideas in a nonoffensive manner and receive contrary ideas without taking offense, even when
confronted with alternative viewpoints. (McElroy et al., 2014, p. 20)
There has been a persistent call to improve mathematics education. Included in this call
for improvement is productive discourse marked by high-quality tasks to promote deep thinking
about mathematics (NCTM, 2014). Also included in this call is posing purposeful questions to
“assess and advance students’ reasoning and sense making about important mathematical ideas
and relationships” (NCTM, 2014, p. 10). One way to measure if the chosen task is of high
quality was whether multiple solutions strategies could be produced during the mathematical
discourse. Multiple solution strategies helped build a more complete picture of the mathematical
concepts being explored, an important component of mathematics when helping students build a
more robust understanding of the subject. Multiple solutions offered multiple perspectives on the
solution process, building a bigger picture of the interconnectedness of mathematics. “The larger
picture results in a fairly complex and intricate structure, which is what a learner strives to
understand. Different mathematical representations of the idea highlight various aspects of this
structure” (Tripathi, 2008, p. 439).
Fitting IH into the intricate mathematical structure, teachers who maintain the disposition
of IH may be able to better listen complexly to their students’ ways of thinking mathematically.
One trait of IH is being able to recognize “one’s fallibility as a knower” (Spiegel, 2012, p. 34).
Fallibility means, “capable of making mistakes or being wrong” (Oxford, n.d.). In the context of
mathematics as an intricate structure, rather than fallibility referring to a student or teacher being

7
wrong about mathematics itself, fallibility could instead refer to the mistake of believing all
perspectives, connections, and solution strategies of mathematics concepts are known. Weaving
in another perspective of IH, “intellectual humility [is] a trait that reflects the degree to which
people are generally willing to reconsider their views” (Deffler et al., 2016, p. 171). This
perspective of IH also could point to the willingness to admit while we (students and teachers)
might know a lot about mathematics, there are always more perspectives to consider, more
connections to be made.
To foster the disposition of IH, then, would be to admit the thinking of others was crucial
in the pursuit of knowledge. From both the student’s and teacher’s perspective, this would be an
important trait to practice while facilitating productive discourse. In order to foster multiple
perspectives and solution strategies, the teacher would need to believe the students to be capable
of producing valuable intellectual ideas. Adler (1982), a virtue theorist, described,
The teacher’s role in discussion is to keep it going along fruitful lines - by moderating,
guiding, correcting, leading, and arguing like one more student! The teacher is first
among equals. All must have the sense that they are participating as equals, as is the case
in a genuine conversation. (p. 54)
In other words, treating students as future equals would be necessary when teaching with
an IH disposition to ensure students would feel like valued contributors to mathematics. To
believe students could deepen both their own and the teacher’s understanding of intricate
mathematical concepts would be a possible way to practice the fallibility component of IH.
In summary, research on IH has primarily lived in philosophy and psychology, mostly
being conducted by virtue theorists and virtue ethicists. Only recently have the intellectual
virtues been explored in education, and mostly from the perspective of educating for the
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intellectual virtues, meaning the focus has been on the importance of helping students learn how
to practice intellectual virtues such as open-mindedness, intellectual curiosity, and intellectual
humility (Baehr, 2015, 2017a; Battaly, 2016; Deffler et al., 2016; Garcia & King, 2016; Hazlett,
2016; Kidd, 2016a; Kotzee, 2016; S. Porter, 2016; Pritchard, 2016; Riggs, 2016; Roberts, 2016;
Siegel, 2016; Watson, 2016) rather than what it means for a teacher to hold an intellectually
virtuous disposition. With IH research mostly in philosophy and psychology, and only in
education on how to educate for (rather than educate with) there is great opportunity to consider
what it might look and sound like when a teacher teaches 6th-12th mathematics with an IH
disposition.
Rationale for Study
Intellectual humility has currently been researched within education in terms of how to
help students understand its importance (Baehr, 2015, 2017b; Deffler et al., 2016). Furthermore,
there has been no formal research (empirical or qualitative) conducted about what a teacher
practicing IH would look and sound like in education generally or mathematics education
specifically. Perhaps a reason is the question of whether intellectual virtues should be an aim of
education. Baehr (2015) helped alleviate this potential point of contention by focusing on the
word, intellectual. He is careful to note while,
Intellectual character education does involve the teaching of values . . . these values are
“intellectual” in nature. They include things like knowledge, understanding, thinking,
reasoning, wondering, being open to experience, acknowledging one’s intellectual
limitations, embracing intellectual challenge and struggle, and so on. It should be clear
enough that such values are not at all out of place in an educational setting, whether
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public or private. Indeed, they are absolutely central to the kind of education that most of
us want for our students, friends, and loved ones. (p. 50)
Baehr’s (2015) perspective on the place of intellectual values in education opened the
door to explore the ways in which IH could be practiced and revealed within mathematics
education. From a mathematics pedagogical stance, investigating IH seems especially important
since mathematics has historically been an elitist subject from both the teaching and the learning
perspective (Boaler, 2016).
In addition to historically being an elitist subject, NCTM (2014) acknowledged there are
still obstacles to improving the quality of mathematics education because:
Many parents and educators believe that students should be taught as they were taught,
through memorizing facts, formulas, and procedures and then practicing skills over and
over again (e.g., Sam and Ernest 2000). This view perpetuates the traditional lesson
paradigm that features review, demonstration, and practice. (p. 9)
Walshaw (2013) also expressed the importance of improving mathematics pedagogy, citing the
experiences students have from their teachers act as a “gatekeeper to lifetime opportunities,
signifying upward mobility” (p. 71).
Most researchers agreed a shift in pedagogy was needed in current mathematics
education. The shift was challenging for reasons including the aforementioned description of
some teachers’ and parents’ expectations of traditional pedagogy. Tyler (2013) shed perspective
on a possible reason for the difficulty of shifting pedagogy. Students expected to be bored in
mathematics classes. They expected the teacher to tell them how to perform rote procedures they
did not understand, and their boredom was a reflection on the way in which their ideas were not
invited and heard. “The most difficult problem is setting up learning experiences to try to make
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interesting a type of activity which has become boring or distasteful to the student. . . . It is
necessary to use a new approach in order to shift interest” (p. 81).
It is possible an IH disposition may provide a new approach to shift interest. Through the
act of high-quality questioning and listening while practicing an IH disposition, teachers may be
able to model for students what healthy engagement in mathematics learning looks like from an
intellectual perspective. Treating students as future intellectual equals may be one of the keys to
shifting the expectation that mathematics is boring to one in which students are treated as
intellectual contributors to mathematical discussion.
Problem Statement
One of the challenges to investigating IH while teaching is possibly due to it being a
disposition the teacher holds, meaning it lives within the teacher’s head and could, therefore, be
difficult to ‘“see” when observing a classroom. The National Council of Teachers of
Mathematics (2014) noted there was an “inextricable connection between teaching and learning”
(p. 7). This inextricable connection spoke to the difficulty of separating what the teacher was
thinking about versus what the teacher was doing while teaching. This was highlighted by the
fact that there is a wealth of research surrounding what teachers can do to foster student
understanding, but much less on dispositions teachers could hold, such as IH, to foster this
understanding.
Making the practice of complex listening more prevalent was an important component of
teaching with an IH disposition. Hintz and Tyson (2015) “contend that the study of listening
needs to find a more prominent place in research on mathematical discussion” (p. 323). In fact,
NCTM (2014) found “it is not uncommon for teachers to allocate less than five seconds for a
student to respond, and to take even less time to consider the answer themselves” (p. 37).
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By listening well from an IH disposition, teachers who treated students as future
intellectual equals could have been listening to learn more about the intricacies of mathematics
rather than solely listening for evaluation. “Listening for learning is not passive; it is an active
attempt to incorporate another’s scheme into one’s own; it stimulates one to go outside oneself
and look again at the argument” (Hoyles, 1985, p. 207). This perspective nicely helped connect a
potential IH disposition with complex listening because when a teacher would be actively
listening to incorporate students’ thinking into their own schema, she would be admitting her
knowledge of the intricacy of mathematics is incomplete, practicing a main characteristic of IH.
In summary, my research hopes to fill a gap in IH research, which is to define IH for
teaching within a 6th-12th mathematics classroom. I hope to reveal not only what teachers are
doing and thinking about when teaching with IH, but what motivates them to do so.
Purpose
Intellectual humility (IH) needs to be studied in 6th-12th mathematics education, as
indicated in two studies reviewed below (Brewster, 2014; Vashchyshyn et al., 2016). Neither of
these studies clearly defined IH for teaching 6th-12th mathematics, leaving a gap in the research
surrounding IH in 6th-12th mathematics education. In addition, most of the current research in
mathematics education focused on how teachers could help their students more deeply learn
mathematics, but less research about the disposition teachers could hold in order to better
facilitate this important task. Therefore, the purpose of this study was to describe and define (IH)
for teaching 6th–12th mathematics with the following research questions guiding the study:
Q1

What is IH for teaching 6th-12th mathematics?

Q1a

What are characteristics of IH for teaching 6th-12th mathematics?

Q1b

What beliefs do 6th-12th mathematics teachers hold while practicing IH?
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Theoretical Foundation
To create and maintain cohesiveness to my study, my theoretical foundation was virtue
theory, the father of which is Aristotle. Wisely, Aristotle (340 B.C./2016) indicated “we must
consider what a virtue is. Since things in the soul are of three kinds - passions, faculties, states of
character, virtue must be one of these” (p. 31). Following, Aristotle (340 B.C./2016) identified
virtue as a:
State of character concerned with choice, lying in a mean . . . between two vices, that
which depends on excess and that which depends on defect; and again it is a mean
because the vices respectively fall short of or exceed what is right in both passions and
actions, while virtue both finds and chooses that which is intermediate. (p. 33)
Based on this explanation, virtues could also be considered dispositions with which life
situations were approached. This was confirmed by Aristotle (340 B.C./2016) who defined
“three kinds of dispositions . . . two of them vices, involving excess and deficiency respectively,
and one a virtue, viz. the mean” (p. 36). Virtue theory, then, “covers any theoretical treatment of
the nature of virtue and vice” (Jost, 2016, p. 679).
Garrard (2011) added virtue theory to be “theoretical accounts of the concept of virtue
and its role in ethics. It addresses such questions as: What is virtue? How is virtue acquired?
What is the moral status of virtuous acts? What is a virtuous character?” (Garrard, 2011, p.
1738). Distinguishing virtue theory from virtue ethics, Jost (2016) clarified to say virtue ethics
gives priority to “moral character over action” (p. 679) while virtue theory studies the nature of
the virtue. This is mentioned because virtue theory and virtue ethics are often used
synonymously. For my study I focused on virtue theory rather than virtue ethics. Additionally,
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because epistemology is concerned with how knowledge is acquired, my study also included
virtue epistemology as a theoretical foundation.
A subset of the virtues are the intellectual virtues, of which IH is one. “One plausible way
of understanding intellectual virtues, they are the personal qualities or character traits required
for good thinking and good learning” (Baehr, 2015, p. 313). Further, “to say that intellectual
virtues are character traits is to say that they’re dispositions to act, think, and feel in various
(good or excellent) ways” (Baehr, 2015, p. 313).
Bringing IH into 6th-12th mathematics teaching would mean a teacher would hold a
disposition toward wanting to learn more about mathematics and mathematics pedagogy. More
clearly, a teacher with an IH disposition would act and think in ways that revealed her deep
content knowledge as well as admitting this knowledge to be incomplete, as modeled by her
questioning and listening techniques. Moreover, rather than feeling threatened by this
acknowledgement, she would embrace the input and ideas from her students, believing they have
intellectual ideas to contribute to the intricacies of mathematics. She would be motived by her
“‘love’ of epistemic goods. An intellectually virtuous person is one who desires and is
committed to the pursuit of goods like knowledge, truth, and understanding” (Baehr, 2013a, p.
248). In other words, the intellectual virtues were characterized as traits that “flow from a desire
to learn or understand” (Baehr, 2015, p. 83). Payette and Barnes (2018) add:
Intellectual virtues, or attitudes, shape how each of us as thinkers goes about the ongoing
work and personal effort that improves or impedes rigorous thinking behaviors and
enables us to stretch outside of intellectual comfort zones or remain in ignorant bliss. (pp.
4-5)
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Revisiting the aim of education to inspire lifelong learning, Baehr (2013a) explicitly
connected this aim to the intellectual virtues.
According to the model, intellectual virtues flow from and are grounded in a firm and
intelligent love of epistemic goods. . . . This way of thinking about intellectual virtues
makes good sense of the familiar idea, also noted above, that “lifelong learners” possess a
firm and powerful commitment to the life of the mind. By providing a plausible way of
understanding this aspect of the putative psychology of a lifelong learner, the structural
model lends further plausibility to the idea that intellectual virtues are the personal
qualities or character traits of a lifelong learner. (p. 250)
For IH specifically, listening carefully and complexly to the contributions of student
thinking would be a way of admitting fallibility in thinking mathematical knowledge is complete.
“By openly and comfortably acknowledging our intellectual foibles and mistakes, we
communicate to our students that it’s okay not to be intellectually perfect” (Baehr, 2015, p. 428).
Summary
Intellectual humility was an intellectual virtue and was currently being studied in
philosophy and psychology, but, as a teacher disposition, only in theory in education. As
mentioned above, IH could be considered a disposition with which to approach knowledge
acquisition, which was an important connection between virtue theory and virtue epistemology.
Croce and Vaccarezza (2018) importantly illuminated “both virtue ethics and virtue
epistemology are currently raising their voices about the impact of virtue-theoretic approaches on
the philosophy of education” (p. 193). In other words, Croce and Vaccarezza (2018) indicated a
need within education research.

15
Therefore, “a final point to keep in mind here is that everyone has an intellectual
character. We all have dispositions to act, think, and feel in certain ways when it comes to the
activities of thinking and learning” (Baehr, 2015, p. 49). When teachers choose an IH
disposition, researching how IH reveals itself in 6th-12th mathematics teaching has great
potential to put theory into practice.
Definition of Terms
Intellectual Humility. A subdomain of the intellectual virtues. Intellectual humility is based in
virtue theory and virtue ethics and, therefore, is also based on Aristotle’s work.
“Intellectual humility involves an alertness to and willingness to ‘own’ one’s intellectual
limitations, weaknesses, and mistakes” (Baehr, 2015, p. 80). While this may seem
negative, it is with IH that we are open to learning more while we admit our knowledge is
incomplete. A good analogy is “intellectual humility and a growth mindset go hand in
hand” (Baehr, 2015, p. 88).
Traditional Mathematics Pedagogy. A type of pedagogy that has traditionally been the norm for
mathematics instruction. The word, traditional, refers to teachers having all of the
answers while the students are empty vessels waiting to be filled by the expertise of the
teacher. Adler (1982) provides a visual, describing “the ordinary classroom, with students
sitting in rows and the teacher standing in front of them, dominating it” (p. 53).
Virtue epistemology. A study of virtues from the perspective of how we acquire them.
An approach to epistemology modelled upon virtue ethics. The idea is to approach the
notion of justification through investigating the qualities of mind that lead to the ‘right’ or
virtuous attitude to a belief, which may be conviction, moderate confidence, or more or
less firm disbelief. These virtues will be analogous to other moral virtues, such as
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patience, diligence, integrity, or generosity. The difficulty for virtue epistemology is to
distinguish its approach from one that simply collects epistemic virtues together as those
qualities of mind making for reliability. (Oxford, n.d.)
Virtue ethics. Based on Aristotle’s virtue ethics, there has been a “renewed interest in the moral
virtues urged by proponents of virtue ethics, who, starting in the late 1950s, proclaimed
their dissatisfaction with deontologist and consequentialist views in moral theory” (Croce
& Vaccarezza, 2018, p. 191). “Although related, virtue theory is not the same as virtue
ethics. Virtue ethics is the prescriptive stance that gives precedence to the importance of
character and the virtues in moral life, often questioning how humans should act and
live” (Garrard, 2011, p. 1738).
Virtue theory. one of many theories within the normative moral theories. Virtue theory is a nonconsequential theory in humans practice virtues because they are morally right to do so
rather than because of a pre-conceived consequence (good or bad). The emphasis of
virtue theory is on character development (Putman, 1992). “Virtue theory refers to
theoretical accounts of the concept of virtue and its role in ethics. It addresses such
questions as: What is virtue? How is virtue acquired? What is the moral status of virtuous
acts?” (Garrard, 2011, p. 1738). In short, virtue theory is an “account of the virtues” (A.
Wilson, 2017, p. 1037).
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CHAPTER II
LITERATURE
This chapter is devoted to reviewing the existing literature surrounding IH. The structure
of this chapter is to first give an overview of the literature related to defining virtue in general
followed by defining an intellectual virtue. This discussion is be followed by a comprehensive
review of IH. From there, the reviewed literature is applied to the psychology of learning
mathematics, to teaching in general, and concludes with a synthesis of the literature related to
why we should study IH as a pedagogical disposition.
An Overview of Virtue, Intellectual Virtue,
and Virtue Epistemology
General Virtue Theory
All contemporary virtue theory was based on Aristotle’s work who was considered the
father of virtue theory. Aristotle (340 B.C./2016), indicated “since things in the soul are of three
kinds--passions, faculties, states of character, virtue must be one of these” (p. 31). After
reasoning through why virtues were not passions or faculties, Aristotle (340 B.C./2016)
rationalized,
All that remains is that [virtues] should be states of character . . . We may remark, then,
that every virtue or excellence both brings into good condition the thing of which it is the
excellence and makes the work of that thing be done well . . . if this is true in every case,
the virtue of man also will be the state of character which makes a man good and which
makes him do his own work well. (p. 32)
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Reaching a definition, Aristotle (340 B.C./2016) identified a virtue to be:
A state of character concerned with choice, lying in a mean, i.e. the mean relative to us,
this being determined by a rational principle, and by that principle by which the man of
practical wisdom would determine it. Now it is a mean between two vices, that which
depends on excess and that which depends on defect; and again, it is a mean because the
vices respectively fall short of or exceed what is right in both passions and actions, while
virtue both finds and chooses that which is intermediate. (p. 33)
Since Aristotle, virtue theorists have interpreted and expanded Aristotle’s work. For
example, like Aristotle, Zagzebski (1996) believed a virtue to be an excellence, although she was
careful to note “not every excellence is a virtue” (p. 84). Zagzebski (1996) took solace in the idea
that defining a virtue to be an excellence “has never been seriously questioned, and that gives the
notion of virtue a degree of univocity” (p. 85). Indeed, Wilson (2017) confirmed this idea as he
admitted, “while there is much disagreement among virtue theorists regarding the nature of
virtue, it is generally accepted the basic concept of a virtue is of a quality that makes a person
excellent in some way” (p. 1038). Zagzebski (1996) added a “second almost universal claim
about virtue is that it is a state of the soul, or to use terminology with less loaded philosophical
associations, it is a property that we attribute to the person in a deep and important sense” (p.
85).
Continuing with our (general) virtue theory discussion, it was also generally accepted that
there is a distinction between moral and intellectual virtues. Aristotle (340 B.C./2016)
distinguished these explicitly:
Virtue, then, being of two kinds, intellectual and moral, intellectual virtue in the main
owes both its birth and its growth to teaching (for which reason it requires experience and
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time), while moral virtue comes about as a result of habit, whence also its name (ethike)
is one that is formed by a slight variation from the word ethos (habit). (p. 27)
Wilson (2017) interpreted this distinction with contemporary traits: “moral virtues are thought to
include traits such as courage, justice, honesty, compassion, temperance, and kindness, [where]
intellectual virtues are thought to include traits such as open-mindedness, intellectual rigor,
intellectual humility, and inquisitiveness” (p. 1038).
Other virtue theorists believed there were differing categories of virtues than just moral
and intellectual (Baehr, 2017b; Hazlett, 2016; Roberts, 2016). Baehr (2017b) identified four
types of virtues rather than two. These four types with their main characteristics were: “moral
virtues (e.g., kindness and compassion) . . . civic virtues (e.g., tolerance and civility) . . .
intellectual virtues (e.g., curiosity and intellectual courage) . . . [and] performance virtues (e.g.,
self-control and perseverance)” (Baehr, 2017b, p. 1156). Hazlett (2016) agreed civic virtues
deserved their own category, elaborating,
Essential aspects of the domain of the civic [virtues] . . . are both (i) the articulation and
defense of your own opinions and arguments and (ii) critical engagement with the
opinions and arguments of others. So, on the present conception of civic virtue, any
virtue that essentially impacts on these activities will count as a civic virtue. (p. 75)
Roberts (2016) on the other hand, did not agree with Aristotle nor Baehr and instead
believed there were “two chief kinds of virtues . . . ones that turn mainly on some love or
concern or caring, and others that turn mainly on some skill or ability or power” (p. 184).
Previewing our discussion of intellectual humility, Roberts (2016) helped illustrate how these
differing ways of defining and categorizing virtues could matter by claiming humility “belongs
in neither of these classes” (p. 184) because:
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Humility is neither based on a concern, nor does it essentially involve any kind of ability.
In the larger moral constitution of the humble person, it is surrounded and supported by
concerns and abilities, and it supports them in turn, but humility is not itself any concern
or ability. (p. 185)
As evidenced by the discussion above, there was both consensus and discord over the
nature of virtues, their traits, and the categories in which these traits lay. Therefore, it is
important to note the guidance of Aristotle remains an important grounding for virtue discussion.
As Baehr (2017b) justified his four categories,
All four types of virtues discussed above fall within the realm that Aristotle described as
“virtues of character.” It should now be clear that Aristotle’s discussion of this realm was
incomplete. At a minimum, he failed to explore the ways in which personal character is
tied to the quality of one’s purely epistemic activities. In any case, nothing about his
distinction between ethical and intellectual virtues provides grounds for doubting the
depth or reality of the [four] virtue-types identified above. (p. 1157)
Baehr’s (2017b) note highlighted that Aristotle’s influence still remained central to virtue
discussions.
Intellectual Virtue Theory
Moving now to a brief discussion of intellectual virtues, Church and Samuelson (2017)
noted “while the nature of intellectual virtues is a topic of ancient interest, contemporary
philosophy has experienced unparalleled energy and concern for the topic over the last 30 years”
(p. 34). With this relatively recent surge in research on the intellectual virtues, most virtue
theorists agreed on several components of an intellectual virtue. First is a discussion of the
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commonalities of the virtue theories followed by ways the virtue theorists diverge in their
thinking.
Generally speaking, an intellectual virtue was a subset of the general virtues discussed
above, hence was considered an excellence. The addition of intellectual, however, added a
cognitive and/or epistemic dimension. For example, Baehr (2015) articulated an intellectual
virtue to be “a trait that flows from a desire to learn or understand” (p. 83). Following is a
discussion giving a more robust picture of the ways in which contemporary virtue theorists think
about and define the intellectual virtues.
Reinforcing the cognitive component, Kotzee (2018) believed “intellectual virtues are
acquired intellectual character traits that govern how one is prone to think” (p. 359). The two
aspects of Kotzee’s (2018) statement, that intellectual virtues can be acquired (i.e., taught and
learned), and the ways in which one of prone to think, together created the heart of the
intellectual virtues discussion. Philosophers such as Garcia and King (2016) married these points
of discussion by highlighting:
Intellectual virtues are habits of a well-functioning mind, dispositions that make for
cognitive excellence. As understood here, intellectual virtues are like cognitive character
traits that involve a motivation for intellectual goods like true belief, knowledge, and
wisdom. As character traits, intellectual virtues are typically acquired via training and
inculcation--they aren’t “hard-wired.” Further, as character traits, intellectual virtues
differ from faculties (e.g., vision) and skills (e.g., mathematical proficiency). These latter
features help explain why intellectually virtuous agents are admirable. They have to work
to achieve their virtue (unlike someone born with good vision). And their character traits
involve their deep and fundamental commitments in a way that mere skills typically do
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not. In addition to intellectual carefulness, fairness, and charity, such mental habits
include humility, honesty, firmness, courage, perseverance, and open-mindedness. (p.
206)
Further, Garcia and King (2016) indicated motivation tied the intellectual virtues
together, highlighting a commonality among most virtue theorists (Baehr, 2013a, 2013b, 2015,
2017a, 2017b, 2018; Church & Samuelson, 2017; Deffler et al., 2016; Garcia & King, 2016;
Gregg & Mahadevan, 2014; Gregg et al., 2017; Haggard et al., 2018; Hazlett, 2012; Porter &
Schumann, 2018; Watson, 2016, 2018; Whitcomb et al., 2017; Wilson, 2017; Zagzebski, 1996).
To be clear, a motive was a force acting within us to initiate and direct action (Zagzebski, 1996,
p. 129). Baehr (2017b) helped answer the “motivation for what?” question, noting agents
possessing and practicing intellectual virtues are motivated by a concern with ends like
knowledge, truth, and understanding (p. 1159). Baehr (2013a) was careful to note, though, while
intellectual virtues shared a common motivational basis, each individual virtue had its own
characteristic activity or psychology. More explicitly, Baehr (2013a) indicated intellectual
virtues flowed from, and were grounded in, a firm and intelligent love of epistemic goods.
Again, this orientation formed the psychological basis of intellectual virtues (p. 250).
Illustrating how a person’s motivation could operationalize in a mathematics classroom,
Peressini and Knuth (1998) described their observations of two 6th-12th mathematics teachers,
George and Dominic. In their observations, they noted two kinds of discourse: dialogic and
univocal, where dialogic discourse occurred when teachers took an active role in questioning and
extending their students’ comments, and univocal discourse occurred when teachers were
receiving, encoding, and storing their students’ contributions. In action, the difference was
motivation. Both George and Dominic listened to their students dialogically, meaning they asked
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students questions with the goal of understanding what their students were thinking about. Where
they diverge was the motivation for doing so. To illustrate, George recalled his motivation for
listening to students was to “get into their head, figure out what they were thinking, try to explain
where their thinking was wrong, and explain where my thinking is right” (Peressini & Knuth,
1998, p. 121). In contrast, Peressini and Knuth (1998) paraphrased Dominic’s motivation as
helping students “make sense of their thinking, not to provide a starting point for offering his
suggestions (i.e., attempts to ‘fix’ the speaker’s code when it does not coincide with the listener’s
code)” (p. 118). Their differing motivation revealed itself in the way George and Dominic spoke
to their students. George often spoke to his students in a univocal fashion in order to align them
with his thinking, while Dominic, in contrast,
Not only listened to his students dialogically, but also spoke to them dialogically. He
expected them to think for themselves and to arrive at their own individual
understandings… even though they might arrive at these understandings in a way that he
might not have expected. (p. 121)
Peressini and Knuth (1998) revealed an important application of the motivation
component of intellectual virtue; in this case, virtuous discourse in 6th-12th mathematics. The
purpose of the teachers’ questions and the way in which they listened illustrated how motivation
played an important role in teaching. Revisiting Aristotle’s (340 B.C./2016) idea that intellectual
virtues were engaged in by choice, the way in which teachers listen and engage in discourse
could be an intentional choice by the teacher. As Aristotle (340 B.C./2016) wisely indicated,
“choice involves a rational principle and thought. Even the name seems to suggest that it is what
is chosen before other things” (p. 42). Hence, mathematics teachers who choose to understand
their students’ thinking from the perspective of acquiring epistemic goods from their students,
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prior to conveying their own mathematical knowledge, could be engaging in virtuous discourse.
Note that epistemic goods included “knowledge, truth, and understanding” (Watson, 2016, p.
39).
Reiterating, the possessor of the intellectual virtue intentionally chose to engage in the
intellectual act. As Roberts and Wood (2007) described, virtue consisted of “selective
differentiation of concern: intense concern for what is worthy of [the virtue] and relatively little
concern for what is less worthy” (p. 255). This lead Roberts and Wood (2007) to conclude
“intellectual virtues, like their moral counterparts, are dispositions to proper human functioning”
(p. 251).
At this point, it is worth revisiting our discussion from Chapter I regarding descriptors for
the intellectual virtues. These descriptors included character traits, personality characteristics,
and dispositions. As mentioned in Chapter I, I consider these as synonyms and use these
interchangeably. Baehr (2017b) also mixed these descriptors to define what an intellectual virtue
was to him:
A person’s intellectual character is comprised of her dispositions to act, think, and feel in
an epistemic context, that is, in the context of pursuing and transmitting epistemic goods
like truth, knowledge, and understanding. This includes activities such as scientific
inquiry, journalistic reporting, and academic teaching and learning. Accordingly,
intellectual virtues are in the character strengths of a good thinker or learner. (p. 1155)
Baehr (2017b) elaborated further to say, “intellectual character is the dimension of the self where
cognitive functioning intersects with personal character” (p. 1158).
Kidd (2016a) added “intellectual conduct” to the ways in which intellectual virtues
operationalize, which he defined to be:
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A range of affective, behavioral, and cognitive dispositions . . . manifesting [sic] in
posture, tone, and bodily and verbal language and might also be understood in terms of
style or demeanor. The way in which a person conducts themselves intellectually will be
expressed in how they phrase their claims, voice their concerns, state their worries,
present their criticisms, hold to their convictions in the face of challenge, and so on. (p.
62)
While Kidd (2016a) did not explicitly include the pursuit of epistemic goods to the ways
a person conducts themselves intellectually, it was not difficult to imagine it to be. By doing so,
we had a natural bridge connecting intellectual virtues with virtue epistemology. Spiegel (2012)
confirmed this bridge by noting there was a recent rise in virtue epistemology, about which
“scholars have been increasingly interested in those intellectual traits that are conducive to the
acquisition of knowledge, that is, which make a person a good knower” (p. 27). Hence, we now
begin our brief discussion of virtue epistemology.
Virtue Epistemology
Virtue epistemology “places intellectual virtue at the heart of knowledge” (Church &
Samuelson, 2017, p. 39). In more recent years, virtue epistemology shifted focus from “studying
knowledge to studying knowers” (Kotzee, 2018, p. 366). This shift gave rise to the study of
intellectual virtues as dispositions in people. The discussion in this section includes considering
virtue epistemology both as a study of knowledge and knowers.
There were two distinct approaches to how and why knowledge was acquired within
virtue epistemology: virtue reliabilism and virtue responsibilism (Baehr, 2013b). Church and
Samuelson (2017) identified these as agent-reliabilism and agent-responsibilism, as did Greco
(2010). For my purposes, I considered these synonyms and, hence, did not concern myself with
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the potential implications of the naming convention of virtue versus agent reliabilism and
responsibilism.
Ernest Sosa was considered the father of virtue-reliabilism and was the “first to invoke
the concept of an intellectual virtue in contemporary epistemology” (Baehr, 2013b, p. 1623). In
Sosa’s (1992) virtue-reliabilism, agents acquired and justified their beliefs through their inner
faculties such as vision. Sosa (1992) distinguished general reliabilism from virtue reliabilism by
naming this virtue reliabilism to be a type of epistemology called “virtue perspectivism” (p. 145).
The reason for this distinction was to define a way of utilizing our faculties to help us acquire
and justify our beliefs. For clarity, I call Sosa’s (1992) virtue perspectivism virtue reliabilism.
Baehr (2013b) summarized Sosa’s (1992) virtue reliabilism as focused on “issues and problems
related to the nature, structure, and limits of knowledge” (Baehr, 2013b, p. 1623). Further, virtue
reliabilists such as Greco (2010) and Sosa (1980) believed in order to have knowledge, the truth
of that knowledge lay in the cognitive faculties of the knower such as “sharp vision, good
hearing, or impeccable memory” (Baehr, 2013b, p. 1623).
In contrast, Baehr (2017b) pointed out, “recently . . . philosophers working in the area of
‘virtue epistemology’ have drawn attention to a further, sorely neglected dimension of character:
namely, intellectual character” (p. 1155). Zagzebski (1996) was a virtue epistemologist and one
of the first to consider intellectual character as an important part of the virtue epistemology
conversation. To frame Zagzebski’s (1996) virtue epistemology within the intellectual virtue
theory conversation, Zagzebski (1996) also considered the intellectual virtues to be “character
traits of a responsible thinker” (Baehr, 2013b, p. 1624). Placing the emphasis on being a
responsible thinker gave rise to virtue responsibilism. Zagzebski (1996) followed Aristotle’s lead
in that there were two types of virtues (moral and intellectual), but unlike Aristotle and according

27
to Church and Samuelson (2017), Zagzebski (1996) considered the intellectual virtues to be a
“subset of the moral virtues” (p. 68). Zagzebski’s (1996) modification of the virtues illustrated an
interpretation shift of the virtues. Noting this shift in interpretation was important in
understanding contemporary virtue epistemology because the aforementioned list of intellectual
virtues (such as intellectual open-mindedness, intellectual curiosity, and intellectual humility) did
not necessarily match Aristotle’s five forms of intellectual virtues. Aristotle’s (340 B.C./2016)
five forms of intellectual virtues were “theoretical or scientific knowledge (episteme), craft
knowledge (techne), practical wisdom (phronesis), intuition (nous), and philosophic wisdom
(sofia)” (Kotzee, 2018, p. 360). Zagzebski’s (1996) interpretation of Aristotle’s virtues was
considered “bold, interesting, and innovative,” (MacAllister, 2012, p. 257) and for this reason,
virtue responsibilism was often referred to as neo-Aristotelian (Church & Samuelson, 2017;
MacAllister, 2012).
Not all virtue epistemologists agreed that Zagzebski’s (1996) interpretation of Aristotle’s
virtues was correct. MacAllister (2012) explained, “Zagzebski has so fundamentally re-imagined
the intellectual virtues that they are no longer recognizably Aristotelian and that it is therefore
inaccurate to describe her epistemology as Aristotelian” (p. 257). Baehr (2013b) generalized this
claim to contemporary virtue epistemology rather than specific to Zagzebski by noting it is
“unclear how, if at all, the Aristotelian . . . list of intellectual virtues is to be harmonized with…
the contemporary lists. For this reason, virtue epistemology can be viewed as an extension of
earlier theories, but only in a rather broad sense” (Baehr, 2013b, p. 1623).
Taking contemporary virtue epistemology as an extension of Aristotelian epistemology,
we now look to contemporary virtue epistemologists to help us understand the differences
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between virtue reliabilism and virtue responsibilism. Below are key points made by four of the
virtue theorists (Baehr, 2017a; Church & Samuelson, 2017; Kidd, 2016a, 2016b; Siegel, 2016).
Starting with Baehr (2017a) who believed:
The difference between virtue reliabilism and virtue responsibilism is rooted in their
differing conceptions of intellectual virtue. For virtue reliabilists like Sosa and Greco
(2010), epistemic reliability is the distinguishing mark of an intellectual virtue.
Accordingly, their focus has tended to be on cognitive faculties that reliably produce true
beliefs, for example, memory, vision, introspection, and reason. Responsibilists, by
contrast, conceive of intellectual virtues as excellences of intellectual character. These
include traits like curiosity, attentiveness, open-mindedness, and intellectual humility,
carefulness, thoroughness, courage, and tenacity. (p. 2558)
Church and Samuelson (2017) helped us further understand the distinction between virtue
reliabilism and virtue responsibilism by giving an analogy of how the terminology is applied.
Virtue reliabilism “applies virtue terminology in regard to faculties in the same way we might
talk about a virtuous knife. In other words . . . we might call a knife virtuous if it does what it is
supposed to do (cut things, be sharp, etc.)” (p. 40), while virtue responsibilism “applies virtue
terminology in a way that is perhaps more familiar: in terms of specific character traits such as
open-mindedness, intellectual courage, intellectual perseverance, etc.” (p. 40). In this light, virtue
responsibilists were not interested in “cognitive faculties (as it was with the agent-reliabilist) but,
rather, intellectual character traits (e.g., intellectual courageousness, open-mindedness, etc.),
whether or not a given agent is of the right sort of epistemic character” (p. 136). Church and
Samuelson (2017) clarify the right sort of epistemic character to mean “the sort of person who
regularly hits upon the truth, but also someone who hits upon the truth for the right reasons (e.g.,
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because you were intellectually courageous as opposed to simply lucky)” (pp. 135-136). Siegel
(2016) also gave a rough overview of the difference between virtue reliabilism and virtue
responsibilism by clarifying:
Reliabilists take . . . intellectual virtues to be genuine intellectual virtues because their
exercise reliably produces true belief; they are faculties, abilities, or powers that are part
of our natural biological endowment, e.g., our perceptual mechanisms, memory, and
natural reasoning abilities. The virtues are virtues because of their tendency actually to
produce true belief; this is what makes them virtues (cf. Baehr, 2011, ch. 4; Sosa, 1991,
2007, 2009). Responsibilists, again roughly, on the other hand, take candidate intellectual
virtues to be genuine intellectual virtues because they are excellences or perfections; the
virtues are virtues not because they reliably produce truth (or anything else) but because
their exercise manifests a suitable excellence. (p. 104)
Church and Samuelson (2017) acknowledged the lines between virtue reliabilism and
responsibilism may not have been be mutually exclusive. Specifically, with respect to IH,
Church and Samuelson (2017) pondered.
Perhaps our faculty virtues can affect our ability to be intellectually humble, and perhaps
our ability to be intellectually humble can affect the functioning and reliability of our
cognitive faculties. For example, someone who is intellectually humble might use
faculties of vision, say, more discerningly--accurately tracking the positive epistemic
status of visual beliefs and when vision might mislead--leading to fewer false beliefs
based off of visual perception. (p. 67)
While the lines dividing virtue reliabilism and virtue responsibilism may not have been
hard, there seemed to be consensus that virtue responsibilism is the “view most in keeping with

30
the most appropriate and defensible epistemology of education” (Siegel, 2016, p. 104). In fact,
the virtue theorists who discussed IH as an intellectual virtue (Aflano et al., 2017; Baehr, 2017;
Church & Samuelson, 2017; Hazlett, 2016; Kidd, 2016a, 2016b; Kotzee, 2018; Meagher et al.,
2015; T. Porter & Schumann, 2018; Pritchard, 2016; Samuelson et al., 2015; Roberts, 2016;
Roberts & Wood, 2003, 2007; Siegel, 2016; Spiegel, 2012; Tangney, 2000; Watson, 2016, 2018;
Whitcomb et al., 2017; A. Wilson, 2017; Zagzebski, 1996) agreed taking the responsibilist view
of virtue epistemology was the most appropriate view. Siegel (2016) helped us understand why:
In education, results alone are not enough. Teachers want their students not just to believe
truths, but to believe for the right reasons, and to appreciate the justification those reasons
confer; not just to get the right answer, but to get it in the right way (e.g., by using
appropriate methods/procedures), and to appreciate the rightness of that way. That is,
educators are concerned that students utilize their critical intellects, and so see their task
as involving in part the development of those intellects and the fostering of the
dispositions to use them. To put this point another way: In education, we must be
internalist about justification. (p. 105)
As we move towards our discussion on the specific intellectual virtue of IH, I tie together
the claim virtue responsibilism was the most appropriate for education with IH specifically. “If
we’re looking to virtue epistemology to guide us in our understanding of intellectual virtues, then
it looks like the best framework for understanding intellectual humility as an intellectual virtue is
agent-responsibilism” (Church & Samuelson, 2017, pp. 66-67). This leads us now into a review
of the literature on IH.
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Intellectual Humility
Before beginning the comprehensive review of IH, it was important to note most IH
virtue theorists (Alfano et al., 2017; Christen et al., 2017; Church & Samuelson, 2017; Haggard
et al., 2018; Kidd, 2016a, 2016b; Roberts & Wood, 2007; Samuelson et al., 2015; Siegel, 2016;
Spiegel, 2012; Tangney, 2000; Whitcomb et al., 2017; A. Wilson, 2017; Zagzebski, 1996) agreed
there is much interconnectedness within and between the intellectual virtues, meaning many of
the intellectual virtues support and enhance each other. The implication of this
interconnectedness was that sometimes it was challenging to discuss IH as a stand-alone virtue
and instead was often discussed as an integral component of its complementary virtues such as
intellectual open-mindedness, intellectual curiosity, intellectual perseverance, and intellectual
integrity, among others. As I discuss the varying virtue theories, I am explicit about the ways in
which the virtue theorists distinguished IH from other intellectual virtues to help address this
conflation issue.
Another thing to note is, after searching multiple databases including Google Scholar,
ERIC, and ProQuest Education Database with the following keywords, there were only two
studies relating humility to mathematics, both of which are reviewed in Chapter II (Brewster,
2014; Vashchyshyn et al., 2016). The search keywords were: intellectual humility in 6th-12th
mathematics, mathematics teacher dispositions, intellectual characteristics, habits of mind,
teacher humility, mathematics education attitudes, humble disposition of mathematics teachers,
humility in mathematics education, and intellectual virtues in mathematics education. Due to the
small number of studies (two) relating humility and mathematics, neither of which specifically
defined IH for teaching 6th-12th mathematics, the connections to and implications for 6th-12th
mathematics were research-situated conjectures as to what and how the intellectual virtues,
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specifically IH, would operationalize in a 6th-12th mathematics classroom by a 6th-12th
mathematics teacher.
Finally, there was good reason for the variety of virtue theories about IH. Tanesini (2016)
pointed out there were many heterogeneous characteristics attributed to humility. These
included:
Being a team player, not overestimating one’s achievements, acknowledging one’s
mistakes; not being envious of others’ success; not seeking honours [sic] but caring about
knowledge and truth; not boasting; being aware and forgiving of human intellectual
shortcomings and frailties. Given this heterogeneity, it is no surprise that several
philosophical accounts of humility, and its intellectual version intellectual humility, have
been developed which are very different from each other. (p. 3)
That said, I now begin the comprehensive review of the IH virtue theories starting with a
discussion about the ways in which the virtue theorists considered IH to be a virtue, followed by
a detailed review of each of the seven major IH virtue theories in existence (as of this paper
being written). From there, I revisit the interconnectedness of the virtues and address the
conflation of the virtues. I close with an overview of the eight empirical studies that have been
done for IH and how they might be useful in my qualitative research.
Intellectual Humility Virtue Theories
Virtue theory, or “giving an account of the virtues” (A. Wilson, 2017, p. 1037), has been
done by many virtue theorists regarding IH and is discussed in this section. While there may be
similarities among the accounts of IH, “no consensus emerges within philosophy or psychology
on a precise definition of intellectual humility” (Alfano et al., 2017, p. 2). There were seven
major virtue theories with another two sub-theories related to the nature of IH. While there was
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overlap between the theories, the only nearly-unifying characteristic of the current virtue theories
was agreement that IH, indeed, was an intellectual virtue. There was one exception to this
unifying characteristic by Roberts (2016) who waivered whether IH was a virtue.
The main descriptive identifier(s) for the seven virtue theories are below. Intellectual
humility (IH) was:
1.

Displaying a lack of the pride vices and having an unusually low disposition for

one’s status (Christen et al., 2017; Cleveland, 2015; Gregg et al., 2017; Roberts, 2016; Roberts &
Wood, 2007;),
2.

A condition to self-regulate (Cleveland, 2015; Kidd, 2016a, 2016b),

3.

An evolutionary embodied epistemic (EEE) account (Gregg & Mahadevan, 2014;

Gregg et al., 2017),
4.

Owning one’s intellectual limitations (Baehr, 2013a, 2015, 2017a, 2017b, 2018;

Haggard et al., 2018; T. Porter & Schumann, 2018; Spiegel, 2012; Whitcomb et al., 2017),
5.

Doxastic (Church & Samuelson, 2017; Hazlett, 2012),

6.

Colloquial/Folk/Implicit (Church & Samuelson, 2017; Hazlett, 2012; Samuelson

et al., 2015),
7.

A cluster of strong attitudes directed at a person’s cognitive make-up (Tanesini,

2016).
The sub-theories describing the nature of IH are describing IH in terms of:
1.

Emotional components (Church & Samuelson, 2017; Haggard et al., 2018; Hare,

1992, 2000; Tall, 2013)
2.
2016b).

Peer disagreement (Church & Samuelson, 2017; Hazlett, 2012; Kidd, 2016a,
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Additionally, there were eight empirical studies regarding IH (Alfano et al., 2017; Deffler et al.,
2016; Haggard et al., 2018; Krumrei-Mancuso et al., 2019; Krumrei-Mancuso & Rouse, 2016;
Leary et al., 2017; Meagher et al., 2015). These studies developed and tested scales for
measuring IH, revealing a paradoxical question: if people rated themselves high in IH, were they
truly intellectually humble? The ways in which the researchers addressed this paradox is
discussed in the empirical studies section.
Intellectual Humility as Displaying
a Lack of the Pride Vices and
Unusually Low Disposition
for One’s Status
This virtue theory was “often best understood in the context of related virtues and the
vices they oppose” (Christen et al., 2017, p. 3). More clearly, rather than defining IH in terms of
the characteristics it included, the researchers of this virtue theory (Christen et al., 2017; Gregg
& Mahadevan, 2014; Gregg et al., 2017; Roberts, 2016; Roberts & Wood, 2007) described what
IH was not by using the vices associated with pride as a barometer. Roberts (2016) gave clarity
to the description of IH by describing a person possessing IH as one who:
Lacks some or all of the following vices: snobbishness, vanity, domination (the joy of
lording it over others or being an important influence on them), hyper-autonomy (a superdrive for self-sufficiency), pretentiousness, self-righteousness, arrogance, haughtiness,
envy, conceit, and possibly others. (p. 185)
Roberts (2016) made sure to note not all types of pride are vices, for some types of pride
are “not vicious at all. . . . To make clear a diversity of vices are contraries of humility, I call
them ‘the vices of pride’” (p. 158). Distinguishing general humility with IH, Roberts (2016)
noted “the lack of concerns and ways of thinking characteristic of the vices of pride is an
intelligent lack of those concerns and patterns of thought” (p. 186).
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Unlike the Aristotelian virtues, this virtue theory considered IH and the vices of pride to
be opposites rather than IH being a mean between two extreme vices. Roberts (2016), then,
defined the vices of pride to be, “intellectual vanity, intellectual snobbishness, IA [intellectual
arrogance], intellectual hyper-autonomy, intellectual domination, intellectual envy, etc.” (p. 189).
Roberts (2016) believed the intellectual vices of pride to be a “dysfunctional concern about
prestige, power over others, honor, personal importance, status, favorable notice, glory,
prominence, superiority, and the like” (p. 189). Targeting one of the vices of pride, intellectual
arrogance (IA), Roberts and Wood (2007) described arrogance to be “a motivated disposition to
infer illicitly some entitlement from one’s superiority to others, though the motivation can vary
(it can be vanity or sensuousness or perhaps other things)” (Roberts & Wood, 2007, p. 77).
Roberts and Wood (2007) suggested that IH also included:
An unusually low dispositional concern for the kind of self-importance that accrues to
persons who are viewed by their intellectual communities as talented, accomplished, and
skilled, especially where such concern is muted or sidelined by intrinsic intellectual
concerns--in particular, the concern for knowledge with its various attributes of truth,
justification, warrant, coherence, precision, load-bearing significance, and worthiness.
Intellectual humility is also a very low concern for intellectual domination in the form of
leaving the stamp of one’s mind on disciples, one’s field, and future intellectual
generations. As the opposite of intellectual arrogance, humility is a disposition not to
make unwarranted intellectual entitlement claims on the basis of one’s (supposed)
superiority or excellence, out of either a concern for self-exaltation, or some other vicious
concern, or no vicious concern at all. (pp. 250-251)
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Roberts (2016) clarified the unusually low concern for status “isn’t simply indifference to
intellectual prestige and glory, but a relative indifference, or a kind of indifference, which can be
explained by an intrinsic interest in the intellectual goods” (p. 189). In fact, Roberts (2016)
explained how IH can be a regulator to keep the intellectual vices in check. Roberts (2016)
considered the vices of pride to be a:
Minefield that threatens the practices of the intellectual life, [for which] the virtue of
intellectual humility is a minesweeper for intellectual practices. It clears the minefield
created by intellectual vices of pride. Where humility is deepest and most virtuous, this
clearing will be done silently and automatically by the virtue rather than actively by the
possessor of the virtue. (p. 191)
Further, in an intellectual life, the “humble person is motivated by his enthusiasm for intellectual
goods, not by his humility” (Roberts & Wood, 2007, p. 78).
In this light, Roberts (2016) believed part of the complexity and uniqueness of IH was its
difficulty in knowing how to practice it. Unlike other virtues such as intellectual curiosity, the
possessor of the virtue could “exemplify the virtue of humility without ever intending to be
humble or to practice humility, and without awareness of his humility, and even without having a
concept of humility” (p. 188). Roberts (2016) admitted “in fact, if we have to practice humility in
this sense, it is most likely because we are short on the virtue” (p. 189). To summarize Roberts’
(2016) line of thinking, he acknowledged for a person to practice IH, they did so out of the
nature of the virtue itself rather than making a conscious effort to practice the virtue. This type of
recognition gave a glimpse into the paradox found by the aforementioned empirical researchers.
Theorizing about the application of Roberts and Wood’s (2007) and Roberts’ (2016)
virtue theory to education, teachers may exemplify the virtue of IH without recognizing their
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actions are doing so. In the classroom, we might observe a teacher practicing IH by noting the
ways in which she is able to rule out the vices of intellectual pride, such as IA. “But this goal is
not one that the humble person characteristically has in view” (Roberts & Wood, 2007, p. 78).
From this perspective, Roberts and Wood (2007) considered “aptitude aspects” (p. 78) of IH,
which were IH’s power to:
Elbow out these vices. But thinking of it in this way, the ‘success’ of intellectual humility
as humility will not be the achievement of some intellectual good, but the ruling out of
those vices that in fact frees up the agent in her pursuit of intellectual goods. But in the
most perfectly humble person, this will not be a success at which he aims, but a success
that comes so naturally to him that he neither intends the success nor notices it. If anyone
“uses” humility to aim at the goal of humility, it is the designer of humility, not its
subject. (p. 78)
In line with Aristotle’s thinking that virtues are learnable through teaching, Roberts
(2016) also believed IH can be taught. Roberts (2016) believed the way to viably practice IH
with the goal of improving, was for one to “have a concept of humility, that one know how to
practice it, that one employ the concept in the practice, and that one be aware of practicing it”
(pp. 188-189). While this virtue theory was not explicit about the traits defining IH, Roberts and
Wood (2007) admitted “a general feature of humility--that it is internally connected, in the
personality of the virtuous person, with other virtues” (p. 255). In other words, the
interconnectedness helped give definition to IH by noting some epistemic advantages of IH such
as “intellectual daring and self-confidence” (p. 255). Roberts and Wood’s (2007) purpose for
mentioning these epistemic advantages was to help the reader see how diffidence and timidity

38
hinder activities related to IH, and the belief in intellectual daring and self-confidence helped
combat these debilitating vices.
Gregg and Mahadevan (2014) and Gregg et al. (2017) agreed IH was not a mean between
two extremes, but rather IH was best defined by contrasting opposing vices. Rather than focusing
on several pride vices, however, Gregg and Mahadevan (2014) compared IH solely to IA. While
Gregg and Mahadevan’s (2014) virtue theory is discussed in more detail in the EEE section
below, it is important to note their research was grounded in comparing IH and IA as opposites.
Church and Samuelson (2017) offered a criticism of the IH and IA as opposites account.
One concern for this account was:
It is not at all clear that intellectual humility is just the opposite of intellectual arrogance.
We can easily imagine a person who is too humble--a person who is so intellectually
diffident that they fail to appropriately recognize and appreciate their own intellectual
achievements. (p. 9)
Above, Roberts and Wood (2007) addressed this concern by including timidity and
diffidence in their discussion as mentioned above. For Roberts and Wood (2007), IH was about
being a virtuous knower, which meant “people need to be willing to think outside the
presuppositions of their communities, to doubt authorities, and to imagine unheard-of
possibilities. And it seems intuitively clear that intellectual timidity and diffidence hinder such
activities” (p. 255). Even though Church and Samuelson (2017) were unclear how timidity and
diffidence were combated with IH, Roberts and Wood (2007) justified this account of IH by
noting a person who “markedly lacks vanity, arrogance, domination, and grandiosity is not very
likely to be daring and self-confident” (p. 256). Therefore, Roberts and Wood (2007) felt
defining IH to be the opposite of IA naturally including deficit vices was sufficient.
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A few more details on the ways in which Gregg and Mahadevan’s (2014) work compares
to Roberts (2016) work on opposing vices will be given here and the remaining details
surrounding Gregg and Mahadevan’s (2014) theory will be discussed below in the EEE section.
Roberts (2016) believed IH was a subset of general humility, but “one way that intellectual
humility differs from broader humility is that the vices of pride of which it is the absence are
about intellectual matters” (p. 189). Gregg and Mahadevan (2014) also defined IH as a subset of
general humility, which they defined to be “a willingness to admit imperfections, a tendency to
focus on others rather than the self, and the capacity to see oneself realistically” (p. 8). As a
subset of general humility, IH “reflects an intermediate and realistic evaluation of one’s
epistemic capacities, as opposed to an intermediate and realistic evaluation of one’s capacities in
general. As such, IH might also be classed as a specific type of self-esteem” (Gregg &
Mahadevan, 2014, p. 8).
Roberts (2016) and Gregg and Mahadevan (2014) differed on their understanding of IA.
While Roberts (2016) considered IA as one of the vices IH opposes, Gregg and Mahadevan
(2014) considered IA to encompass all of the vices of pride. “Accordingly, we prefer the
following definition of IA: the inclination to regard a belief as true because it is one’s own. IH,
conversely, would then be the inclination not to, or the disinclination to do so” (p. 8). In Gregg
and Mahadevan’s (2014) account of IH, the set would include the character traits of IH and IA to
be complements, where a person either believed too highly of their own ideas or they did not.
There was nothing else. “Such a definition, we submit, properly captures the intrinsically
motivational nature of IA and IH, with reference to the self as a whole” (Gregg & Mahadevan,
2014, p. 8). More of Gregg and Mahadevan’s (2014) theory of IH is discussed in the EEE section
below.
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Summarizing, IH could be considered the opposite of IA or vices of pride in general.
While not all vices associated with pride were negative, IH in this context was considered a
regulator of the pride vices considered to be negative. Rather than being a mean between
extremes, IH and the pride vices opposed each other and worked to combat each other. While a
person who was intellectually humble may have displayed characteristics related to IH, this was
unintentional, and was better measured in terms of noticing the intellectual vices they opposed.
For that reason, this virtue theory was difficult to measure if one was unfamiliar with the details
each intellectual pride vice entailed.
In fact, Roberts and Wood (2007) admitted their account of IH had the potential to appear
negative due to describing IH as having low concern for epistemic status. More clearly, Roberts
and Wood (2007) described IH for it was not:
A lack of concern to appear excellent to others, as a disposition not to make illegitimate
entitlement claims on the basis of one’s superiority, as a relative weakness of desire to be
the author of other people’s minds, as a disposition not to ascribe to oneself a greater
moral excellence than one possesses, especially in acts of comparing oneself with others.
And so forth. But by itself, none of these lacks and negations amounts to a virtue. (p.
255)
Transitioning, then, between the opposing-vices account of IH and IH as a condition to
self-regulate, Cleveland (2015) took Roberts and Wood’s (2007) and Roberts (2016) lead in
believing IH was opposite the pride vices. Cleveland (2015), however, used this account to
propel his own account of IH, which he called the motivated self-management account of IH.
Next is a discussion of Cleveland’s (2015) motivated self-management account and Kidd’s
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(2016a, 2016b) belief that IH was “a virtue for the management of confidence” (p. 54), with
Kidd’s (2016a, 2016b) account to be discussed first.
Intellectual Humility as a Condition
to Self-Regulate
This virtue theory described IH as regulator of self-confidence. Kidd (2016a, 2016b) was
the inventor of this virtue theory in which IH managed a person’s confidence in “intellectual
activities such as arguing, understanding, forming beliefs, and so on. The virtue had two
component dispositions, of which the first is specific to the topic of confidence, while the second
is a more general feature of intellectual virtue” (p. 396). To avoid redundancy, Kidd (2016a) did
not always include the word, intellectual, to preface IH “partly for reasons of brevity, and partly
because repetition dulls the mind” (p. 54). This will be important to remember when quoting
Kidd (2016a) because there was a distinction between general humility and IH, where IH
includes an epistemic dimension. Typically, when Kidd (2016a) wrote humility, he meant IH.
It was also important to note Kidd’s (2016a, 2016b) account of IH was from the
perspective of reasons for and ways to educate for IH rather than from the perspective of how to
practice IH ourselves, teachers or otherwise. The reason for this is that generally speaking, Kidd
(2016a) believed confidence to be an important component of education,
For it is precisely through educational practice and experience that a student can develop
the capacities, habits, and dispositions that are required for confident intellectual activity-those of carefully forming, critically evaluating, and reasonably expressing beliefs and
convictions to other equally educated peers. (pp. 55-56)
Kidd (2016a) admitted intellectual confidence was complex, but “the relationship of
confidence and humility is better understood if we distinguish between a person’s capacities
(cognitive, physical, social) and their associated confidence in them” (p. 55). While this
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distinction may be challenging to imagine, Kidd (2016a) helped us visualize the difference by
noting “it is one thing for a person to possess certain capacities, but quite another for them to
enjoy corresponding confidence in them” (p. 55). Kidd (2016a) remarked there were relevant
forms of confidence that could be held and practiced specifically related to IH, and these forms
“will vary but might include confidence that one possesses those capabilities, that they are stable
and reliable that one can access and control them as one desires, and so on” (p. 55). By
capabilities, Kidd (2016a) was referring to being capable of the cognitive, physical, and social
capacities of the chosen intellectual activity. To help build understanding, Kidd (2016a) asked
the reader to imagine a perfectly capable person who significantly lacked confidence. In this
light, Kidd (2016a) described forms of intellectual confidence, acknowledging the forms:
Will often be implicit and so difficult to recognize but will, of course, become more
visible when they are lost or lacking; for example, if a person enjoys a high degree of
confidence except when in certain situations or among certain persons--before a public
audience, say, or around bullying colleagues. (p. 55)
Kidd (2016a) also described how the IH person will be capable of recognizing “relevant
confidence conditions for a given assertion, belief, or conviction, and the extent of their
fulfillment of them” (p. 59). For Kidd (2016a), the IH person would not only recognize the
relevant confidence conditions for a certain situation, but also would “act on this recognition by
using it to regulate their intellectual conduct accordingly” (p. 59). Kidd (2016a) believed in order
for a person to have genuine IH, both of these dispositions must “function through mutual
interaction” (p. 59).
Continuing, Kidd’s (2016a, 2016b) IH virtue theory revealed intellectual confidence as
“complex, contingent, and multi-layered, but also essential to the proper recognition and exercise
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of one’s capacities” (p. 55). Further, Kidd (2016a, 2016b) believed in order to have proper
confidence, meaning a balanced confidence between too much and too little, we needed to be
intentional about the ways in which we regulated our confidence toward our capacities.
Grounding this logic in Aristotle’s mean between two extremes, “the claim that confidence can
be excessive or deficient naturally points to the possibility of a virtue for the management or
regulation of confidence” (Kidd, 2016b, p. 396). Kidd (2016b) suggested “intellectual humility is
one such virtue” (p. 396), although Kidd (2016a) admitted:
There are doubtless many virtues that contribute to the regulation of intellectual
confidence for at least two reasons. The first is that the virtues tend not to be rigidly
sealed off from one another. . . . The second is that the regulation of intellectual
confidence necessarily involves interpersonal interactions and relationships, not least
with peers and teachers, and this straightaway makes a role for virtues such as trust,
respect, and empathy. (p. 56)
The interpersonal nature of intellectual confidence included positive and negative
aspects. “Indeed, the crucial role of confidence is negatively illustrated by the fact that an
effective way to oppress other persons is to erode their confidence, for instance, by subjecting
them to strategies of derogation--such as mockery, ridicule, and ‘gaslighting’” (Kidd, 2016a, p.
55). Hence, confidence was fragile and while it could be destroyed easily, it was also “true that
confidence can be restored, even if the loss is likely to be quicker than the restoration, and even
though the restored confidence will likely be more fragile” (Kidd, 2016a, p. 58).
Highlighting the positive aspects, Kidd (2016a) defined three levels of intellectual
confidence, for which “intellectual humility requires a special sensitivity to these levels” (p. 57).
These three levels were agential confidence, collective confidence, and deep confidence.
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Agential confidence was “the confidence a person invests in their cognitive capacities and
experiences, skills and training, and perhaps their general ‘self-trust’ in their status and ability as
an intellectual agent, able to pursue and attain truths about the world” (p. 57). Kidd (2016a) used
the word, agential, to describe those who have this level of confidence as agents. This language
aligned with the aforementioned conversation regarding virtue epistemology where the two types
of virtue epistemology were virtue reliabilism and virtue responsibilism. As previously
mentioned, another name for these two perspectives were agent reliabilism and agent
responsibilism. In this light, Kidd (2016a) reflected Zagzebski’s (1996) virtue epistemology,
preferring the latter naming convention of agent.
The three levels of confidence beget one another. Illustrating, agential confidence
described confidence in believing others were willing to collaborate, as Kidd (2016a) pointed
out. “Agents, of course, do not act alone; they must typically engage with and rely upon others,
and this points to the next level” (Kidd, 2016a, p. 58) of collective confidence. Collective
confidence was “the confidence invested in others, including peers, teachers, and the social
communities with which one engages” (Kidd, 2016a, p. 57). In this level of confidence, agents
worked together to share the confidence among the group. The third level, deep confidence, was
“the confidence invested explicitly, or perhaps more typically implicitly, in the deeper social,
intellectual, and historical foundations upon which individual and collective activities and
projects rest” (Kidd, 2016a, p. 58).
Speculating about the application of Kidd’s (2016a, 2016b) theory that IH regulates
confidence, I speculated in education, agential confidence would manifest in the teacher
believing her content knowledge is deep and correct. Collective confidence would take the form
of the teacher having confidence in her students and vice versa through collaboration. The
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classroom community would be built in a way that would highlight the positive aspects of
confidence. In 6th-12th mathematics specifically, collective confidence would be an important
aspect of classroom community for many reasons, one of which would be because students are
often fearful to take risks and often lack confidence in their thoughts. Duckworth (2006) helped
frame mathematical confidence by recognizing “having confidence in one’s ideas does not mean
‘I know my answer is right’; it means ‘I am willing to try out my ideas’” (p. 3). With collective
confidence, the environment would be trusting, having confidence of not being judged for being
wrong or right, but rather being celebrated for being willing to trust the ideas and solution
methods that come to the surface during class.
Further, the third level of deep confidence was where I believe the important work of the
teacher would come into play in terms of IH. In deep confidence, teachers would be able to look
past prior experiences of her students from the perspective of deeply believing her students have
something important to add to the mathematical conversation. The teacher would deeply believe
in the intellectual progress of the room as she sees her students as future equals who, in the spirit
of Duckworth (2006), have wonderful mathematical ideas. This proposed research has the
potential to take the next step of examining deep confidence of IH within the 6th-12th
mathematics classroom.
Returning to Kidd’s (2016a) description of IH by considering the positive and negative
aspects of confidence with the three levels described above, Kidd (2016a) synthesized:
The contingency and fragility of confidence is an important aspect of humility. It explains
why managing confidence is difficult, important, and hence, why there is real work for
the virtue of humility to do. An intellectually humble person is alert to the contingency
and fragility of their confidence and so acknowledges the need for its active management
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or regulation. A main way to do this is to develop and employ robust practices of
confidence-calibration. By that term, I refer to cognitive and social practices whose
purpose is to gauge agential, collective, and deep confidence, and these can take many
forms: for instance, basic fact-checking, and debate and argumentation, psychological
studies, historical inquiry, and, of course, philosophical practice. (p. 58)
As a regulator of confidence, then, IH was clearly “both active and difficult: it is not an
easy virtue. It requires discipline, active self-monitoring, receptivity to other persons, and a sense
of the contingency and fragility of intellectual confidence” (Kidd, 2016b, p. 397). More
specifically, “an intellectually humble person is alert to the ways that these complex agential,
collective, and deep conditions underlie and shape their intellectual confidence” (Kidd, 2016b, p.
396).
Again speculating about the application of this theory to a teacher’s disposition, it would
be assumed teachers who have proper confidence would recognize the “relevance and fulfilment
of confidence conditions and that is why they are willing to argue with and listen to others,
whose fulfilment of those conditions might rival their own” (p. 401). For a 6th-12th mathematics
teacher, this would translate to being confident in her own deep mathematical content knowledge
while simultaneously able to listen to the ideas of students, even if the student’s idea or solution
strategy did not correspond with her own. In this vein, the “humble person will seek to engage in
regular disciplined argumentation with others to honor their recognition that good conduct
requires the contributions of other people” (Kidd, 2016b, p. 401). If 6th-12th mathematics
teachers were practicing IH while teaching, they would be actively seeking contributions from
their students. Rather than lecturing and sharing their method of solving as the only method,
teachers would ask students for their collaborative input as they practice deep confidence in the
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community of learners. I do not agree that good conduct of intellectual confidence would require
argumentation as much as openness to multiple perspectives, but being open to multiple
perspectives is discussed in the “interconnectedness” section. For now, we take Duckworth’s
(2006) important sentiment that it was:
Just as necessary for teachers as for children to feel confidence in their own ideas. It is
important for them as people and it is important in order for them to feel free to
acknowledge the children’s ideas. If teachers feel that their class must do things just as
the book says, and that their excellence as teachers depend on this, they cannot possibly
accept the children’s divergence and creations. (p. 8)
For teachers to invite and cultivate ideas from their students in “shared intellectual
practice with others, informed by an inherited tradition of disciplined conduct, is also an act of
humility in itself” (Kidd, 2016b, p. 401). Further connecting IH as a confidence regulator to
teaching, Kidd (2016b) spoke of the importance of bringing IH into the classroom. “Much of the
social culture of academia can be understood as constituting structured opportunities for
confidence calibration, although whether or not it works in practice will depend upon the given
community’s composition, culture, and ‘climate’” (p. 397). When teachers exhibited IH in their
pedagogy, they would be modeling the “capacities, habits, and dispositions that are required for
confident intellectual activity” (Kidd, 2016a, p. 56) that would create and maintain the classroom
community.
In closing, Kidd (2016a, 2016b) described IH as a regulator of three types of confidence:
agential, collective, and deep. All three of these confidence levels worked interactively to
support each other in harmony, each needing IH to promote success. Further, there were two
main components to instigate proper confidence via IH, which were being able to recognize the
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relevant conditions necessary to practice proper confidence, and then acting on these
accordingly. As an educator, Kidd (2016a, 2016b) believed it imperative for a teacher to inspire
IH in her students, since confidence played a vital role in a student’s academic success. As such,
there would be great potential and benefit for a teacher to also practice IH in 6th-12th
mathematics, but while implied, explicit ways in which a teacher could do so was missing from
this virtue theory.
Finally, I introduce the next virtue theory of IH by highlighting the Greek and Latin
origins of the word, humility, to teaching. “Etymologically, the origin of the term for ‘humility’
in Greek, Latin and Sanskrit is the term for ‘earth’ or ‘ground’ and the history of Western
epistemology evinces a series of metaphors of ‘grounds’ and ‘foundations’ for belief or
certainty” (Kidd, 2016a, p. 58). When people describe others who are humble, they often used
terms such as ‘grounded’ to create a mental image of their demeanor. “Moreover, prevalent
rhetoric’s of humility often play on this association--as we talk of ‘getting a good grounding’ in a
new subject, for instance” (Kidd, 2016a, p. 58). These associations lead us in the Evolutionary
Embodied Epistemic (EEE) account of IH.
Evolutionary Embodied Epistemic
Account of Intellectual Humility
This theory, by Gregg and Mahadevan (2014) and Gregg et al. (2017), was based on the
mind-body problem founded by Descartes (1637/1999). In this theory, the motivations of those
possessing IH were “entirely alethic (from aletheia [Greek] = ‘truth’): they embody the attitude
of the wholly unbiased truth-seeker. When manifesting intellectual integrity, people pursue the
truth dispassionately and do not evade it defensively” (Gregg et al., 2017, p. 8). As such, rather
than believing IH to be a mean between two extremes, Gregg and Mahadevan (2014) and Gregg
et al. (2017) believed IH and IA to be opposites, where IA encompassed many of the
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aforementioned vices of pride and was used as a catch-all for these vices. I will now begin the
comprehensive review of the EEE theory of IH.
Gregg et al. (2017) begin their rationale for grounding IH by “construing human beings
as biologically rooted creatures shaped by evolution” (p. 60). This interesting take on IH is based
on the “mind-body problem (Descartes, 1637/1999; McGinn, 1993; Searle, 1992). In brief, it is
not clear how something ethereal like the mind, with its abstract ideas, can be identical to
something physical like the brain, with its concrete location” (p. 60). Gregg et al. (2017) believe
humans naturally reconcile this problem by treating their:
Important beliefs as valuable possessions that they must fight to keep (Abelson, 1986).
More formally, people exhibit both mental materialism and ideological territoriality
(Gregg & Mahadevan, 2014). Mental materialism involves evaluating beliefs more
positively because they are one’s own, and consequently becoming more attached to
those beliefs . . . Ideological territoriality, a natural outgrowth of mental materialism,
involves a combative approach to argumentation: seeking to prevail rhetorically rather
than to arrive at the truth, so as to protect or promote one’s own existing beliefs--much as
people seek to defeat enemies vying for scarce resources, so as to maintain or expand
control over some geographical area (Edney, 1974). We propose that mental materialism
and ideological territoriality reflect a default mode of embodied cognition, a hangover
from our evolutionary heritage, and that they lie at the root of IA. (pp. 60-61)
Gregg et al. (2017), then, believed IH to be a regulator of this natural tendency to have
ideological territoriality. IH was a practiced discipline that worked to combat IA, for,
mental materialism and ideological territoriality are not, however, inevitable; human
beings are, in principle, still capable of emancipated cognition--that is, of weighing the
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merits of beliefs from a detached and impartial perspective (mental detachment) and of
treating argumentation as a cooperative means of getting at the truth (ideological
neutrality). These relatively cultivated activities--which require logical and
methodological discipline (e.g., philosophy or science)--lie at the root of IH. (p. 61)
Giving support for their theory, Gregg et al. (2017) described the ways in which humans
naturally bridged the mind-body dichotomy through the use of language.
Clusters of linguistic terms metaphorically refer to belief in terms of physical objects, and
to argumentation in terms of physical conflicts. Like physical objects, beliefs can be held.
Equally, they can be acquired or discarded, picked up, or set aside. As bits of stuff, they
may also be shaped or molded over time; for having been initially flexible, they can
eventually become fixed. Moreover, their close cousins--ideas--can be grasped. Like
valued possessions, moreover, ideas can be shared or traded. However, if someone tries
to sell you an idea, you may not buy it; it may be a load of nonsense, of which you need
to take stock. Moreover, although you may have your beliefs, and I may have mine, it is
not clear whether either of us is entitled to them. Either way, people may become
attached to their beliefs. If they find a belief attractive, they may cherish it dearly,
clinging to it and being loath to give it up. (p. 61)
Connecting the EEE account of IH to 6th-12th mathematics, it seemed plausible teachers
naturally held onto their beliefs about how mathematics should be taught. Additionally, the
ideological territoriality of methods for solving problems of some mathematics teachers made
sense; teachers teach the way they were taught, both pedagogically and procedurally. To say this
another way, teachers who were taught to do a type of problem one way, for example solving
equations in one variable where they were taught the procedure of isolating the variable by
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undoing, will teach this same method to their students as if it were the best and only way to solve
equations. According to the EEE virtue theory of IH, this made sense since the “default
inclination is to manifest mental materialism and ideological territoriality--that is, to treat their
important beliefs as valuable possessions that they must fight to keep” (Gregg et al., 2017, p. 63).
Opening the mind to the idea there may be more than one way to solve equations, such as
guessing and checking or logically reasoning through problems, may have been a challenge for
some but would be characteristic of someone higher in IH, for this “default inclination is a form
of IA (as opposed to IH) and commonly manifests itself as an egotistical bias or a lack of
objectivity” (Gregg et al., 2017, p. 63).
Taking the theoretical connection of 6th-12th mathematics back to Gregg et al.’s (2017)
EEE account of IH, it was natural to wonder what a person “striving for objectivity” (p. 63)
might mean. Gregg et al. (2017) helped by describing a person within the EEE context as a
person “whose epistemic orientation is mind-to-world” (p. 62). Further elaborating, Gregg et al.
(2017) indicated this person would have:
Arguably two [traits]: she should welcome and embrace reality, in a spirit of openness;
and she should follow the arguments and respect the evidence, in a spirit of deference.
Indeed, reflective rationality can be defined as a self-imposed duty to constrain one’s
beliefs, and delusion as a failure to do so (Gregg, 2009). In embodied terms, someone
high in IH would be drawing closer to some higher reality, and obligingly letting it
impose its imprint upon her. (p. 62)
Answering the same question of IA, Gregg et al. (2017) described this person as one who
would succumb to “egotistical bias” (Gregg et al., 2017, p. 62). Oppositely, we could describe
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this person as one “whose epistemic status is world-to-mind” (Gregg et al., 2017, p. 62). The
traits of this person are:
Arguably two: he should ignore and reject reality, in a spirit of hostility; and he should
resist arguments and refuse to bow to evidence, in a spirit of dominance. In embodied
terms, he would be looking down on some uncongenial reality, and seeking stubbornly to
impose his preferences on it. These contrasting epistemic stances (hostile + dominant vs.
open + differential) can also be efficiently characterized in embodied terms--as being
either against and above the world or toward and below the world. (p. 62)
By noting a person could be against and above or toward and below the world, Gregg et
al. (2017) was referencing their work comparing the two characteristics of agency and
communion on what they call the circumflex, which is an orthogonal grid. See Appendix A for
an example of this grid for a visual of how communion and agency played into the
manifestations of IH and IA. “Broadly speaking, they have to do, respectively, with relating to
others and acting in the world” (Gregg et al., 2017, p. 62). For Gregg et al. (2017), this grid
helped the reader understand how IH and IA relate to each other when a person was higher or
lower in one, the other, or both communion and agency.
Gregg et al. (2017) believed communion and agency manifested socially, dispositionally,
and behaviorally.
At a social level, they manifest as inclusion and status; at a dispositional level, as warmth
and competence; and at a behavioral level, as amiability and assertiveness (Mahadevan,
Gregg, Sedikides et al., 2015). At each of these levels, a pattern of lower communion and
higher agency should predict an epistemic stance that is against and above the world (i.e.
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high in IA), whereas a pattern of higher communion and lower agency should predict an
epistemic stance that is toward and below the world (i.e. low in IA). (p. 62)
According to the orthogonal grid, those higher in communion but lower in agency were not only
low in IA but also higher in IH. Being lower in agency connected with the virtue theory of IH by
Christen et al. (2017), Roberts (2016), and Roberts and Wood (2007) described above where a
person having IH would be characterized by a lack of concern for status. The difference was
Gregg and Mahadevan (2014) and Gregg et al. (2017) included the communion component to
describe the way in which we related to others in the world.
Concluding this section, it is important to summarize this virtue theory as one in which
communion and agency played a central role to IH. Those higher in communion and lower in
agency tended to foster a more neutral quest for truth socially, dispositionally, and behaviorally.
By considering an evolutionary account, specifically related to how language was used, Gregg
and Mahadevan (2014) and Gregg et al. (2017) created a unique and vivid description for why
people might exhibit IA. Recognizing people naturally gravitate toward mental materialism and
ideological territoriality was to admit this to be a “form of IA (as opposed to IH) that [sic]
commonly manifests itself as an egotistical bias or a lack of objectivity” (Gregg et al., 2017, p.
63). Therefore, the message was to use IH as a regulator of egotistical bias by deliberately
practicing high communion and low agency.
Owning One’s Intellectual Limitations
Account of Intellectual Humility
Several researchers subscribed to this virtue theory in which the main characteristic was
recognizing the limitations of one’s knowledge (Baehr, 2013a, 2015, 2017a, 2017b; Haggard et
al., 2018; T. Porter & Schumann, 2018; Spiegel, 2012; Whitcomb et al., 2017). The first account
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of the limitations-owning account of IH is from Whitcomb et al. (2017) who first gave the reader
a sense of what is meant by “owning.”
Despite its lack of ivory tower chic, it succinctly captures the rich, multi-track
dispositional profile we have in mind. Moreover, our readers, or at least those of them
who pay attention to contemporary popular culture, have a pretheoretic grip on the notion
of owning--the sort of grip through which they ‘know what we mean’ by the term. (p.
519)
Assuming the correct connotation of the word “owning” is understood, Whitcomb et al.
(2017) identified four characteristics of IH, each of which created a unique dimension of IH as a
virtue. The four components were cognitive, behavioral, motivational, and affective. Following
is a brief description of each component.
First, the cognitive component allowed a person to be “disposed to believe and accept
that she has the limitations that she does, and to believe that the negative outcomes of her
limitations are due to her limitations” (Whitcomb et al., 2017, p. 517). Second, the behavioral
component allowed the person with IH to admit her intellectual limitations in a way where she
was not embarrassed to “admit them to others, and more generally, to act as the context
demands” (Whitcomb et al., 2017, p. 518). Haggard et al. (2018) translated the behavioral
component to mean “an intellectually humble person should be less likely to pretend to know
something” (p. 185). The third component of IH was the motivational component which
described a person with IH to be “disposed to care about [her intellectual limitations] and take
them seriously, in accordance with what the context demands” (Whitcomb et al., 2017, p. 518).
The motivation component came into play when, rather than merely admitting one has
intellectual limitations, the IH person was motivated to remedy the limitation by seeking
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information related to the deficit. Finally, the affective component of IH allowed the person with
IH to be “disposed to regret, but not be hostile about, her limitations, and more generally, to
affectively respond to her limitations as the context demands” (Whitcomb et al., 2017, p. 518).
Baehr (2015) added detail to both the behavioral and affective components by summarizing:
To the extent that an intellectually humble person can do something to improve or rectify
her intellectual limitations, weaknesses, or mistakes, she’ll be inclined to do so; but to the
extent that these things are fixed or unavoidable, she’ll simply do her best to come to
terms with or accept them. She won’t become preoccupied with or be overly selfconscious about them. (p. 83)
Whitcomb et al. (2017) admitted,
We cannot do justice here to the rich variety of appropriate responses that fall into each
of these categories. Nor can we spell out the ways in which one context might render one
response appropriate while another context might render the same response inappropriate
(e.g. when one is young and able, it might be appropriate to try to get rid of a limitation,
but when one is old and feeble, a more appropriate response might be to come to peace
with it). (pp. 518-519)
Coming to a succinct definition, then, Whitcomb et al. (2017) defined IH as an “intellectual
virtue just when one is appropriately attentive to, and owns, one’s intellectual limitations because
one is appropriately motivated to pursue epistemic goods, e.g. truth, knowledge, and
understanding” (p. 520).
Whitcomb et al. (2017) detailed “a number of plausible pre-theoretic predictions about
IH, predictions whose plausibility needs to be explained, and Limitations-Owning explains their
plausibility” (p. 521). Whitcomb et al. (2017) claimed:
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We’re all familiar with what we gather under the rubric of ‘intellectual limitations’: gaps
in knowledge (e.g. ignorance of current affairs), cognitive mistakes (e.g. forgetting an
appointment), unreliable processes (e.g. bad vision or memory), deficits in learnable
skills (e.g. being bad at math), intellectual character flaws (e.g. a tendency to draw hasty
inferences), and much more besides. (p. 516)
Within this familiar rubric, Whitcomb et al. (2017) considered each existing IH theory’s
main characteristics and created 19 predictions for how the limitations-owning account
addressed each of these. The predictions were divided into 4 sub-rubrics with 12 predictions, 3
previously detailed accounts of IH holding 4 predictions, and a discussion of how the limitationsowning account of IH supported the remaining 3 predictions. Below is a brief summary of the 19
predictions and their categories.
The first rubric was titled, “predictions related to a variety of activities, motivations, and
feelings” (Whitcomb et al., 2017, p. 521) and contained eight of the 19 predictions. These 8
predictions were:
1.

IH increases a person’s propensity to admit his intellectual limitations to himself
and others.

2.

IH reduces both a person’s propensity to pretend to know something when he
doesn’t and his confidently answering a question whether or not he knows the
answer (think: “male answer syndrome”).

3.

IH reduces a person’s propensity to blame and explain-away when confronting
her own intellectual shortcomings.

4.

IH decreases a person’s propensity to set unattainable intellectual goals.
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5.

IH increases a person’s propensity to defer to others who don’t have her
intellectual limitations, in situations that call upon those limitations.

6.

IH increases a person’s concern about her own intellectual mistakes and
weaknesses.

7.

IH reduces feelings of anxiety and insecurity about one’s own intellectual
limitations.

8.

IH decreases a person’s propensity to excessively compare herself to others
intellectually. (Whitcomb et al., 2017, pp. 522-523)

The second rubric was titled, “predictions related to cognitive biases” (Whitcomb et al.,
2017, p. 523) and contained one prediction.
9.

IH reduces the intellectual aspect of the self-serving bias in a person, which is,
very roughly, the propensity to attribute to oneself more responsibility for
intellectual successes than for intellectual failures. (Whitcomb et al., 2017, p. 523)

The third rubric was titled, “predictions related to belief-regulation” (Whitcomb et al.,
2017, p. 523) and also contained one prediction.
10.

IH increases a person’s propensity to revise a cherished belief or reduce
confidence in it, when she learns of defeaters (i.e. reasons to think her belief is
false or reasons to be suspicious of her grounds for it). (Whitcomb et al., 2017, p.
524)

Finally, the fourth rubric was title, “predictions related to other character traits and
virtues” (Whitcomb et al., 2017, p. 524) and contained two more of the 19 predictions.
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11.

IH increases a person’s propensity to consider alternative ideas, to listen to the
views of others, and to spend more time trying to understand someone with whom
he disagrees.

12.

IH increases a person’s propensity to seek help from other sources about
intellectual matters. (Whitcomb et al., 2017, p. 524)

Four of the remaining predictions were housed within three other virtue theories, which
were:
Proper Beliefs. IH consists in a disposition to form proper beliefs about the epistemic
statuses of one’s beliefs. [Hazlett, 2012]
Underestimation of Strengths. IH consists in a disposition to underestimate one’s
intellectual strengths, accomplishments, social status, and entitlements.
Low Concern. IH consists in a disposition to an unusually low concern for one’s own
intellectual status and entitlements. (Whitcomb et al., 2017, p. 514)
The reason Whitcomb et al. (2017) housed six of the remaining predictions within these
theories was to highlight the ways in which the limitations-owning account of IH “embraces
what’s right about the three accounts of IH [listed above] . . . while avoiding their problems” (p.
524). Below is a description of what Whitcomb et al. (2017) believed was right about the three
theories above along with the accompanying predictions.
Related to the proper beliefs theory, Whitcomb et al. (2017) offered two predictions,
offering a way in which the limitations-owning account differed from the proper beliefs theory.
“On our view, IH does not consist in a disposition to form proper beliefs about the epistemic
statuses of one’s beliefs, although that is Hazlett’s view” (Whitcomb et al., 2017, p. 525). The
predictions were:
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13.

IH increases a person’s propensity to hold a belief with the confidence that her
evidence merits.

14.

IH increases a person’s propensity to have a clearer picture of what he knows and
justifiedly believes and what he neither knows nor justifiedly believes.
(Whitcomb et al., 2017, p. 525).

Related to low concern for status, Whitcomb et al. (2017) believed the limitations-owning
account of IH captured what Roberts and Wood (2007) and Roberts (2016) described in their IH
virtue theory, which was to have an “unusually low concern for one’s own intellectual status and
entitlements” (Whitcomb et al., 2017, p. 526). Therefore, the next two predictions highlight what
was right about the low concern account of IH.
15.

IH reduces a person’s propensity to expect or seek recognition and praise for her
intellectual strengths and accomplishments.

16.

IH reduces a person’s propensity to treat intellectual inferiors with disrespect on
the basis of his (supposed) intellectual superiority. (Whitcomb et al., 2017, pp.
525-526)

Finally, Whitcomb et al. (2017) admitted, “we confess to finding it very difficult to embrace
anything here” (p. 526) with respect to the virtue theory that IH is defined as underestimating
one’s strengths. Therefore, there are zero predictions housed within this virtue theory.
The remaining three predictions were given in terms of how the limitations-owning
account of IH “address two problems and a puzzle: the problem of self-focus, the problem of
arrogance, and the puzzle of self-attribution” (p. 526). Addressing the first problem of self-focus,
Whitcomb et al. (2017) gave one prediction.
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17.

IH tends to decrease focus on oneself and to increase focus on others (Whitcomb
et al., 2017, p. 526).

Further, Whitcomb et al. (2017) indicate while it may seem to be an oxymoron to decrease the
focus on oneself and simultaneously be aware of and own one’s limitations, “humility in general,
and IH in particular, is not self-focused but others- focused, and so not self-focused in the way
our view requires” (p. 527).
Additionally, Whitcomb et al. (2017) discussed the proper way to hold one’s limitations
in terms of self-focus, situating IH as a mean between the two “extremes of ignoring and
obsessing about one’s limitations” (p. 527).
The second problem of arrogance was addressed by the prediction that:
18.

IH increases a person’s propensity to accurately estimate her intellectual
strengths. (Whitcomb et al., 2017, p. 534)

The final prediction was housed in terms of the puzzle of self-focus, which was:
19.

IH decreases a person’s propensity to be obsessed with his strengths and to boast
about them. (Whitcomb et al., 2017, p. 534)

Overall, Whitcomb et al. (2017) believed the limitations-owning account to be superior to the
other accounts of IH.
Haggard et al. (2018) also agreed limitations-owning is an appropriate term to describe
IH. With respect to the way in which Whitcomb et al. (2017) described the components of IH as
a mean between the extremes of arrogance and servility, Haggard et al. (2018) indicated the
limitations-owning:
Approach to IH is unique in that it captures the connection between IH and a
desire/openness to learn, allows it to be distinguished from intellectual pride, which is the
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proper owning of and attentiveness to one’s intellectual strengths, and relies on a
spectrum rather than binary understanding of IH. (p. 185)
Spiegel (2012) agreed somewhat, defining the limitations-owning mantra to be more
along the lines of “acknowledging one’s epistemic fallibility” (p. 34) rather than using the term
limitations-owning. This description was justified by stating what was assumed to be common
sense that “all human beings are indeed subject to error in belief-formation” (p. 34). Spiegel
(2012) expanded on what was meant by epistemic fallibility and why taking this stance towards
ourselves as knowers made sense.
First, there is the simple matter of odds. Given the hundreds of beliefs that you, like any
typical adult, hold about issues in religion, ethics, politics, art, economics, history,
business, sports, personal relationships, not to mention myriad trivial and mundane
matters, regarding every one of these beliefs there are intelligent, informed people who
disagree with you. So it is a virtual certainty that you now hold some, if not very many,
false beliefs. And this is so even if you happen to be especially smart, perceptive, and
circumspect. (pp. 32-33)
Therefore, recognizing our beliefs have great potential to be incorrect was a major
component of IH for Spiegel (2012) who did not commit to the limitations-owning account.
Rather, Spiegel (2012) indicated “recognizing one’s fallibility as a knower turns out to be
intellectual humility, or at least one significant form that this trait takes” (p. 34).
Hazlett (2016) was another philosopher who agreed fallibility to be a component of IH
but treated fallibility as skepticism towards yourself. For Hazlett (2016),
Skepticism is excellence in attributing ignorance (e.g. saying or thinking that someone
does not know that p [a belief] withholding attributing knowledge (e.g. suspending
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judgment about whether someone knows that p; or expressing such suspension), and
questioning whether people know (e.g., asking or how they know that p). (p. 76, bold in
original)
In this light, IH was “excellence in attributing ignorance to yourself, withholding
attributing knowledge to yourself, and questioning whether you know” (Hazlett, 2016, p. 76). To
help frame how IH fit within the realm of how we see ourselves, Hazlett (2016) continued by
comparing IH to intellectual criticism, which was “excellence in attributing ignorance to other
people, withholding attributing knowledge to other people, and questioning whether other people
know” (p. 76). Hazlett (2016) finished by synthesizing his accounts of skepticism, IH, and
intellectual criticism, describing “being intellectually humble is a matter of being skeptical with
respect to yourself, and being intellectually critical is a matter of being skeptical with respect to
other people” (p. 76).
Comparing Hazlett’s (2016) account of IH to the potential 6th-12th mathematics
teacher’s disposition to others’ accounts, Hazlett’s (2016) account seemed to imply a teacher
would need to be skeptical about her content knowledge in order to possess IH. This skepticism
could imply a teacher would have to admit an incomplete understanding of mathematical
concepts and to never be done learning, but not to our already-formed beliefs and robust schema.
This line of thinking seemed to conform to the limitations-owning account of IH as teachers
would admit the limitations of their epistemic understanding.
T. Porter and Schumann (2018) also agreed IH was an important intellectual virtue and
admitted people were fallible as knowers but added an additional component to recognize the
strength of others. “We propose a key role for intellectual humility and define it as a willingness
to recognize the limits of one’s knowledge and appreciate others’ intellectual strengths” (T.
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Porter & Schumann, 2018, p. 140). Appreciating the intellectual strengths of others was not
explicitly discussed in Whitcomb et al.’s (2017) account of IH, and for T. Porter and Schumann
(2018), the added component was important. “Without this other-directed component,
acknowledging the limitations of one’s knowledge still has the potential to manifest in a form of
intellectual superiority” (T. Porter & Schumann, 2018, p. 140). Powerfully, T. Porter and
Schumann (2018) connected their account of IH to Dweck’s (2016) growth mindset theory. The
connection existed when people practiced and enhanced their own IH by feeling less compelled
to “defend their intellectual correctness and superiority” (p. 142). Further, T. Porter and
Schumann (2018) reasoned:
Acknowledging your intellectual limitations and listening to opposing perspectives
should be less threatening, and the motivation against doing so less strong, if you believe
that you can improve your intelligence by developing your knowledge. By contrast,
acknowledging your intellectual limitations should be more difficult, and the motivation
against doing so stronger, if you believe that doing so may label you as someone with
low fixed intelligence. If these predictions are correct, this would identify a growth
mindset of intelligence as one psychological lever for fostering greater intellectual
humility and corresponding adaptive responses. (p. 142)
Overall, T. Porter and Schumann (2018) found IH to be a mediator for “mindsets of
intelligence on openness and respectful attributions . . . [and the] results suggest that with a
growth mindset of intelligence, people can feel comfortable acknowledging what they don’t yet
understand and appreciating others’ intellectual strengths” (p. 156).
In summary, the limitations-owning account of IH included many nuances depending on
which specific account was scrutinized. Overall, limitations-owning described the ability and
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desire to admit that we, as humans, cannot possibly know all information nor be correct in all of
our beliefs. Accepting knowledge is subject to improvement was driven by the motivation to
obtain epistemic goods such as knowledge. Being fallible in knowing was a common-sense
concept, and admitting this was characteristic of IH. Whether we named the admittance as
limitations-owning, being fallible as knowers, or being skeptical towards ourselves, the idea that
our beliefs may not be correct or complete was the central idea to this account of IH.
The Doxastic Account of Intellectual
Humility
This virtue theory was grounded in the logic we used to obtain knowledge, which was the
meaning of doxastic. Following Aristotle, Church and Samuelson (2017) believed IH was a
mean between the extremes of IA and intellectual diffidence, with IH helping to avoid these
vices. Church and Samuelson (2017) described a person with IH as a one who “values her
beliefs, their epistemic status, and her intellectual abilities as she ought” (p. 7). In this virtue
theory, one must be logical about their epistemic beliefs in order to be intellectually humble.
This translated to the belief that “intellectual humility is the virtue of accurately tracking what
one could non-culpably take to be the positive epistemic status of one’s own beliefs” (Church &
Samuelson, 2017, p. 32).
Church and Samuelson (2017) admitted their virtue theory was complicated and intricate
but indicated this was intentional due to the complexity of the virtue. Church and Samuelson
(2017) described “life in the trenches, in the real world, is messy. It’s complex” (p. 77), and their
doxastic account of IH mimicked the messiness that came with measuring an intellectual virtue
in real life. Because of the messy connection between real life and defining intellectual virtue,
Church and Samuelson (2017) were comfortable with the doxastic account because the
“complexities and limitations of the doxastic account actually enjoy an admirable fit with the real
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world--and that demanding for less from an account of intellectual humility actually doesn’t
account for what we find in the trenches” (p. 77).
Despite the complexity of the doxastic account of IH, Church and Samuelson (2017)
offered descriptors for what IH entailed. For example, “a key component of intellectual humility
is this capacity of open, non-judgmental awareness, which allows a person to remain open to
new information, entertain alternative ideas while suspending judgment, and focus on relevant
details while ignoring distractions” (Church & Samuelson, 2017, p. 78). For 6th-12th
mathematics, this could mean the teacher remained open to multiple perspectives for the same
mathematical concept rather than holding onto her method as the only valid one. Additionally,
this could mean a teacher with IH suspended judgment of the student’s way of thinking about a
mathematical concept and instead listened carefully for evidence of validity and understanding.
A teacher with IH, then, would be practicing an important component of IH.
As mentioned above, another key component of IH Church and Samuelson (2017)
included was having the appropriate level of positive epistemic status towards one’s beliefs. To
understand what this meant, it may be easier to consider inappropriate levels of positive
epistemic status by considering the intellectually arrogant and intellectually diffident person.
Rather than appropriate positive epistemic status, the “intellectually arrogant person attributes far
more positive epistemic status than she should. Likewise, it seems natural to think that the
intellectually diffident person attributes far less positive epistemic status that she should”
(Church & Samuelson, 2017, p. 22). Putting this another way, the degree to which we would
believe our knowledge was correct would be considered epistemic status. Positive epistemic
status, therefore, would be treating our beliefs appropriately with respect to their truth value.
Accordingly, the intellectually humble person would know and understand which beliefs were
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worthy of high epistemic status, such as addition or multiplication facts, and which ones were
less sure or incomplete. For 6th-12th mathematics, a teacher with IH would understand that
mathematics was vast and complex, so much so that to believe she knew everything there was to
know about the subject she was teaching would be intellectually arrogant, or appropriating too
much positive epistemic status to her knowledge. On the other end of the spectrum, a teacher
who was timid about her knowledge and who showed lack of confidence in her correct
mathematical knowledge would be intellectually diffident. Hence, Church and Samuelson (2017)
believed IH was measured “along two axes: how much positive epistemic status a given belief
enjoys, and how much positive epistemic status a given agent thinks it enjoys” (p. 25).
Hazlett (2012) helped us to understand what these two axes meant. Hazlett (2012)
identified three specific “doxastic attitudes: belief, disbelief and suspension of judgment” (p.
206). These three attitudes coincided nicely with Church and Samuelson’s (2017) first key
component of IH mentioned above of being open to new ideas in a non-judgmental way. Hazlett
(2012) explained the logic behind having positive epistemic status towards a belief versus what
the agent believed it enjoyed.
To say that believing p [any belief] is reasonable for someone does not entail that she
believes p, and likewise for the other doxastic attitudes, for someone can fail to believe
what is reasonable for her to believe. We will say that someone’s doxastic attitude
towards p is reasonable if she adopts that doxastic attitude towards p and that doxastic
attitude towards p is reasonable for her. (Hazlett, 2012, p. 206)
Paraphrasing, Hazlett (2012) was saying that a person (or agent) may not have
appropriate positive epistemic status even though others thought she should. This line of thinking
could also coincide with Kidd’s (2016a, 2016b) discussion of IH as a regulator of confidence
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because a person may not have as much confidence as others thought she should. For 6th-12th
mathematics, this would translate to an intellectually diffident teacher who had appropriate
beliefs (high positive epistemic status of the belief itself) but did not believe her line of thinking
was correct (low positive epistemic status towards how much she thought the belief enjoyed).
The contrary of the above has also illustrated inappropriate positive epistemic status
towards one’s beliefs: having high positive epistemic status towards one’s beliefs even though
you admit you may be wrong. Examples that came to the forefront were fans of sports teams who
thought their team was the best (picture fans showing the number one on their fingers), or
politicians who were extreme Democrats or Republicans. Hazlett (2012) reminded us:
Higher-order epistemic attitudes, recall, are doxastic attitudes about the epistemic statuses
of your doxastic attitudes. An epistemically proper attitude is an attitude that you
epistemically ought to adopt, and an epistemically improper attitude is one you ought not
adopt. I assume that if someone ought to believe p, then she ought not adopt any other
doxastic attitude towards p. Intellectual humility is a mean between two extremes (in the
manner of moral virtues, according to Aristotle): intellectual dogmatism and intellectual
timidity. The dogmatic overestimate the epistemic status of their doxastic attitudes; the
timid underestimate the epistemic status of theirs. (p. 220)
This reminder helped to illustrate the case where a person could hold an improperly high positive
epistemic status towards a belief.
To continue to insist upon p, while admitting that for all you know your belief is not
reasonable, so the argument goes, seems viciously dogmatic. Is this right? If we are to
resist this line of reasoning, we will need an alternative account of intellectual humility,
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on which believing p while suspending judgment about whether believing p is reasonable
is not viciously dogmatic. (Hazlett, 2012, p. 220)
This line of thinking led Hazlett (2012) to define IH as a “disposition not to adopt
epistemically improper higher order epistemic attitudes, and to adopt (in the right way, in the
right situations) epistemically proper higher-order epistemic attitudes” (p. 220). Here I
interpreted higher-order epistemic attitudes to have a similar connotation as being metacognitive
about your beliefs and whether they were logically warranted.
Returning to Church and Samuelson’s (2017) account of IH which also described IH as
the mean between two intellectual extremes, Samuelson et al. (2015) described the intellectual
extremes as “intellectual arrogance (claiming to know more than is merited) and intellectual
diffidence (claiming to know less than is merited)” (Samuelson et al., 2015, p. 389). Samuelson
et al. (2015) has continued to augment the description of IH by noting a person with IH to be one
who would hold their beliefs with the firmness merited. Marrying Roberts and Wood’s (2003)
account of IH with their own account of IH, Samuelson et al. (2015) described:
Two distinct dimensions of intellectual humility: a social dimension, claiming one’s
proper status as knowledgeable without overclaiming what one knows in relation to
others (or underclaiming through diffidence or intimidation); and an epistemic or “truthtracking” dimension, believing in accordance with the evidence without claiming to know
more (or less) than what the evidence merits. (p. 389)
The truth-tracking, or epistemic, dimension has been in line with the aforementioned IH
virtue theories when discussing how intellectual humility diverged from general humility.
Transferring the epistemic component to 6th-12th mathematics, Roberts and Wood (2007)
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expounded the importance of truth-tracking within IH specifically related to how truth-tracking
helped with the accuracy of our beliefs.
The focus on accuracy, then, invites the thinking agent into a more ‘humble’ epistemic
posture because (a) that agent may realize that he or she has a less than complete
understanding and needs to seek more information, (b) it helps the agent to focus on what
others might think of the same phenomenon, and (c) it will focus the agent on objective
criteria about the phenomenon. (Roberts & Wood, 2007, pp. 145-146)
For a mathematics teacher, focusing on truth-tracking would help the teacher maintain a
humble stance for the purpose of continuing to gain knowledge of the mathematics she was
teaching. Linear equations, for example, has had many perspectives related to how to understand
and prove what made them linear. Even though the content knowledge of the teacher would be
deep, admitting her understanding may be incomplete would have helped her seek information
from her students, inviting varying perspectives on the same phenomenon. Doing so could have
helped the teacher maintain appropriate positive epistemic status about her beliefs, and listening
carefully to her students for accuracy of understanding would have helped her know what it
meant to hold her beliefs with the firmness merited (Samuelson et al., 2013, as cited in
Samuelson et al., 2015, p. 398).
Continuing to dig into the doxastic account of IH, there was a third main component of
IH for Church and Samuelson (2017), which was combating natural biases we hold as people.
Bias, for Church and Samuelson (2017), was “often the result of a lack of perspective taking” (p.
148). This would be important for 6th-12th mathematics teachers who did not invite multiple
perspectives for mathematics problems; teachers were biased towards their own perspective on
how to solve the problem. Giving credibility to this hypothetical description of how mathematics
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teachers might behave, Church and Samuelson (2017) described several biases IH helped fight
against. Among the biases were “confirmation bias,” “overclaiming bias,” the “my-side bias”
(Church & Samuelson, 2017, p. 148), and “primacy bias” (Church & Samuelson, 2017, p. 68). In
order, confirmation bias in essence, described the tendency to seek evidence that supported the
beholder’s current beliefs as more valid than evidence that discounted their beliefs (Church &
Samuelson, 2017). The overclaiming bias was when people “overestimate their knowledge . . .
[and] those who view their knowledge ability favorably tend to overclaim more” (Church &
Samuelson, 2017, p. 148). The my-side bias facilitated people to be “biased towards their own
opinions and point of view when evaluating evidence, generating evidence, and testing
hypotheses, regardless of their level of intelligence” (Church & Samuelson, 2017, p. 148).
Finally, primacy bias happened when “we tend to favor evidence or data received early in our
inquiries” (Church & Samuelson, 2017, p. 68). It would make sense primacy bias would have
been the main reason teachers held on to their mathematical solutions methods; these were the
methods that were learned first.
Church and Samuelson (2017) explicitly connected the importance of IH, the biases,
motivation, and virtue epistemology by stating:
One common theme in the literature is the role of motivation in debiasing thought
(Chaiken et al., 1996; Dunning et al., 1995; Kunda, 1990; Wilson et al., 2002), pointing
to the conclusion that correcting biases is an effortful process that requires some kind of
motivation to overcome the self-centered tendencies of our cognitive system. In this way,
it reflects the neo-Aristotelian (responsibility) notion of epistemic virtue: that it must be
consciously practiced to overcome our more arrogant cognitive tendencies and avoid the
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possibility of appearing too diffident to others by giving in too easily or not evaluating
the other’s position rigorously. (pp. 151-152)
Hence, Church and Samuelson (2017) “propose that the set of traits and dispositions that
. . . help mitigate biases (open-mindedness, gathering all available evidence, concern for
accuracy and accountability, among others) is best characterized by the epistemic virtue of
intellectual humility” (p. 152).
In the spirit of responsibilism and the belief intellectual virtues could be learned if
practiced, Church and Samuelson (2017) admitted that “all too often, we simply cannot agree on
what the relevant data, arguments, evidence, intuitions, etc., are, let alone what positive
epistemic status they merit; and all too often, we attribute any intellectual vice to our
interlocutors rather than ourselves” (p. 273). In 6th-12th mathematics, this could have been
translated to teachers thinking there was something wrong with the students as people for getting
a mathematics problem wrong or not understanding the teacher’s way of thinking. In this light,
the teacher would have been practicing intellectual vices by practicing the my-side and the
primacy biases.
To help alleviate ambiguity, confusion, and biases for how to decide what evidence or
higher-order epistemic attitude towards beliefs were relevant,
Perhaps the intellectually humble thing to do in such cases is to be vigilant! In other
words, perhaps we should recognize that some of our beliefs are particularly prone to
intellectual vice, so we should be extra careful and reflective to make sure we are indeed
accurately tracking the positive epistemic status of our beliefs. Intellectual humility,
unsurprisingly, can be extremely difficult, but nevertheless, we should do our level best
to achieve it. (Church & Samuelson, 2017, p. 274)
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Equally important to Church and Samuelson (2017) was to note “we’re not just trying to avoid
vices like intellectual arrogance, stubbornness, spinelessness, and intellectual diffidence; we
want to find the virtuous thing to do” (p. 276). In the pursuit of the virtuous thing to do, then,
Church and Samuelson (2017) continued to modify and enhance their definition of IH, noting
“we don’t pretend to offer the final word on the issue, far from it” (p. 318).
Perhaps, then, being intellectually humble not only means accurately tracking the positive
epistemic status of our beliefs but also trying to “position” ourselves to do so. Perhaps
part of what determines what we can non-culpably take to be the positive epistemic status
of our beliefs is our willingness to put ourselves in positions where we can be the most
receptive to the truth. Perhaps, when faced with peer disagreement, all we can do is
reflect on our belief, do our level best to make sure that it enjoys the positive epistemic
status that we think it enjoys, and try to position ourselves (through education, for
example) to make sure this reflection is of the highest quality we can muster. (Church &
Samuelson, 2017, p. 282)
Summarizing the doxastic account of IH, Church and Samuelson (2017), Hazlett (2012),
and Samuelson et al. (2015) have provided a framework within which to understand what
holding a belief with proper positive epistemic status looked like. Additionally, we could see
how IH could help assuage intellectual vices and biases while encouraging the agent to consider
evidence openly and nonjudgmentally with the goal of achieving proper positive epistemic
status. Additionally, Church and Samuelson (2017) importantly noted “belief is not voluntary.
Belief aims at truth in the sense that a belief is defective if its content is not true” (p. 278). For
this reason, striving for a more robust understanding of things, perhaps mathematical concepts,
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by truth-tracking via IH would an important disposition to practice in life and the 6th-12th
mathematics classroom.
Folk/Implicit
Church and Samuelson (2017) and Samuelson et al. (2015) asked the general public to
“list attributes of associated concepts” (Church & Samuelson, 2017, p. 390) of people who, in
their minds, were intellectually humble, wise, and intellectually arrogant to build a folk theory of
IH. Once the attributes were identified by the public, the researchers asked participants to sort
them into the three categories, giving depth to what the researchers called “person-concepts.”
Note the folk account was also called the colloquial, or implicit, accounts of IH, and I, therefore,
considered the colloquial, folk, and implicit theories to be synonymous.
Church and Samuelson (2017) found it important to give credibility to the folk account of
IH. Identifying IH to be “like other complex and hard-to-define concepts--say intelligence or
creativity--. . . we have a sense of but have difficulty articulating exactly what it is, or who has
it” (p. 16). Even so,
While most people, save some philosophers and psychologists, have probably not given
intellectual humility much thought, it turns out they have a fairly sophisticated
understanding of what an intellectually humble person is like. They hold these theories
about many things that, like intellectual humility, are complex and hard to define. They
may not be able to quickly define it, but they know it when they see it. (Church &
Samuelson, 2017, pp. 15-16)
As shown in the detailed accounts of IH above, much work has indeed been done by
philosophers and psychologists. Church and Samuelson (2017) admitted the “folk’s conception
of intellectual humility might be way off--we can either take it or leave it--but even so, an
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understanding of the folk conception of intellectual humility can serve as an excellent backdrop
to continued research and theorizing” (p. 15). Additionally, “everyday or ‘folk’ conceptions of a
concept can inform ways to measure the concept. These might be best used as ‘augment’ to more
robust philosophical accounts, helping to give shape to the way those concepts are
operationalized” (Church & Samuelson, 2017, p. 79). Below is a description of the ways in
which the folk conceived IH.
In their investigation, Samuelson et al. (2015) found the IH person-concept, the wise
person-concept, and the IA person-concept to each have two dimensions: an epistemic and a
social dimension. The epistemic dimension largely centered around a love of learning,
intelligence, and being knowledgeable, while the social dimension included being fair and kind,
among others. Both the IH and IA person-concept revealed these two categories, with only the
social dimension subdividing into inter- and intra- personal character traits and dispositions. “By
contrast, the wise person-concept had a more complex structure with both the Social and the
Epistemic dimensions divided along internal and external lines” (Samuelson et al., 2015, pp.
401-402).
Additionally, Samuelson et al. (2015) found three main clusters in which to group the
adjectives used to describe the “IH person-concept” (p. 394). These three clusters were an
intelligence and love of learning cluster, a humble and modest cluster, and a respectful and
considerate cluster. Describing the most common elements, Samuelson et al. (2015) expounded
the clusters as:
Intelligent/Love-of-learning, a cluster that included descriptors like smart, bright,
intelligent, combined with elements such as curiosity, inquisitiveness, and love of
learning; Humility/Modest, a cluster characterized by traits that describe a person’s
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quality of being before others (intrapersonal) like modest, not-a-showoff, and doesn’t
brag; and Respectful/Considerate, a cluster that contains descriptors like polite, honest,
reliable, and unselfish, which indicate how a person interacts with others (interpersonal).
(pp. 394-395)
Samuelson et al. (2015) then compared the three main clusters of IH with the folk
descriptors of a wise-person and intellectually arrogant-person concepts. Samuelson et al. (2015)
found “the clusters revealed that the IH and wise person-concepts have considerable overlap,
while each retained some uniqueness” (p. 395). Most of the commonalities were housed in the
intelligence and love of learning cluster. More specifically, the IH person-concept included the
unique humility and modesty cluster and the wise-person concept did not, while the wise personconcept included a fourth cluster described as “Experienced/Rational . . . comprised of mostly
unique descriptors to the wise person-concept depicting that a wise person has knowledge
derived from experience (common sense, learns from mistakes)” (Samuelson et al., 2015, p.
395). Samuelson et al. (2015) specifically found “a particular quality in the IH person-concept
that is not found in the wise person concept that might be described as the desire for knowledge
(love of learning, curious, inquisitive, etc.)” (p. 402).
Comparing the descriptors of the IH person-concept to the intellectually arrogant personconcept, Samuelson et al. (2015) found these “shared only one of the top 50 descriptors
(educated) in the sorting task. None were shared between the IA and the wise person-concepts”
(p. 399). Samuelson et al. (2015) carefully noted it would be imprudent to claim the IH and IA
person-concepts as complete opposites, claiming the single shared descriptor, educated, was an
important similarity within the epistemic dimension of the two person-concepts. The reason for
this importance laid in the way in which the folk sorted the adjective. For the IA person-concept,
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educated was used “in a prideful way to confer social status” (Samuelson et al., 2015, p. 402).
For the IH person-concept, educated was used to describe a person who “pursues education out
of curiosity and love of learning. To define the IH person primarily, merely, as the opposite of an
IA person, may miss this crucial and unique epistemic dimension” (Samuelson et al., 2015, p.
402). Additionally, and equally important, “in the folk mind, an intellectually arrogant person
links pride with intellect, while intellect drives curiosity and love of learning in an intellectually
humble person” (Church & Samuelson, 2017, pp. 79-80).
Open-mindedness has been another virtue often associated with IH. In the folk mind,
open-mindedness was “an epistemic quality, associated with education and learning; but in the
wise person-concept, it is a social quality, having to do with respect and listening to both sides of
an issue” (Samuelson et al., 2015, p. 402). While related, open-mindedness and IH have had
much in common but have been distinct. In fact, Samuelson et al. (2015) found that the
combination of “open-mindedness and love of learning point to a type of truth-tracking that
appears central to the folk conception of intellectual humility” (p. 402). In fact, Roberts and
Wood (2007) believed the best way to delineate the intellectual virtues was through “ordinary
language” (p. 81) because ordinary language revealed the subtleties between the virtues. Indeed,
Samuelson et al. (2015) recognized while experts had done much research on IH, implicit
theories provided an avenue to “reinforce (or challenge) the stability and validity of the intuitions
of the experts who work toward defining and measuring intellectual humility, and can provide
insights that may have been missed by relying simply on expert intuitions alone” (p. 402). More
on the relationship between open-mindedness and IH is discussed in the Interconnectedness of
the Virtues section below.
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Looping back to the beginning of this section, implicit theories of IH included an
epistemic dimension as well as a social dimension. Considering these two dimensions of IH
embedded in the folk account of IH together with the accounts described above the folk account
of IH seemed credible. Church and Samuelson (2017) summarized the way in which the folk
viewed the IH person-concept.
Intellectual humility in the folk mind has a clear and robust social status dimension that
describes a person’s stance as knowledgeable before others (self-oriented/intrapersonal)
along with additional social descriptors that indicate a preference for civility (otheroriented, interpersonal), but it also has a unique epistemic dimension having to do with
curiosity and love of learning. (p. 79)
Intellectual Humility as a Cluster
of Strong Attitudes
Tanesini (2016) built an alternative account of IH that combined the virtue theories
described above in a somewhat similar way to T. Porter and Schumann (2018) in that there was a
modesty component about our knowledge and a positive component related to our strengths.
Tanesini (2016), however, did not believe the previously described accounts of IH fully captured
the virtue. The problem with the other accounts of IH was “they all characterise [sic] humility
either in terms of the presence (or absence) of some cold cognitive state, such as belief, or as
depending on the absence of some hot motivational state, like caring for one’s epistemic good
features” (p. 2). Hence, Tanesini (2016) discusses two components to her virtue theory, which
are “modesty and self-acceptance” (p. 2).
Tanesini (2016) begins her discussion of IH by noting “there appear to be four
dimensions to intellectual humility: concern for the limitations of the self; concern for the
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limitations of others; concern for one’s own successes and finally concern for those of others” (p.
3). Due to the complex nature of each of these concerns, Tanesini (2016) claims IH is:
Not a matter of knowledge (or ignorance) about intellectual features of the self and of
other epistemic agents. Rather humility is a special kind of concern for the intellectual
features of the self. What characterises [sic] the intellectually humble person is the
manner in which she cares about her cognitive make-up. (p. 3)
As such, intellectual modesty has been one of the main components of IH for Tanesini
(2016) who defined intellectual modesty to be the “dimension of intellectual humility that
focuses on one’s epistemic successes” (p. 4). Tanesini (2016) gave examples of epistemic
successes to include a lack of boasting about one’s accomplishments and giving credit where
credit was due. Contrary to the other accounts of IH, for Tanesini (2016), modesty was “not to be
identified in negative terms with the absence of true beliefs about one’s epistemic success or
with the absence of positive affective states directed at them” (p. 5). Instead, modesty was
similar to the metacognition a person experiences about the beliefs they held about their
successes. This meant intellectual modesty allowed the person who felt accomplished the
freedom to feel joy in the success, “but only if the delight or satisfaction is derived from the
nature and magnitude of the success rather than from its reflection on oneself” (Tanesini, 2016,
p. 5).
Continuing the account of IH as a complex cluster of strong attitudes, Tanesini (2016)
discussed the second component of self-acceptance. Acknowledging the connection to the
limitations-owning account of IH, Tanesini (2016) admitted “both approaches associate humility
with a stable disposition to have a realistic assessment of one’s intellectual shortfalls, to regret

79
the fact that one has these limitations, to admit to their existence, and to take them seriously by
addressing them” (p. 8).
Tanesini (2016) subsequently explained why the cluster-account of IH was superior to
Whitcomb et al.’s (2017) account because, for Tanesini (2016), Whitcomb et al.’s (2017)
account of IH was more along the lines of a virtue of accuracy rather than IH. Elaborating,
Tanesini (2016) described what a virtue of accuracy looked like, interpreting Whitcomb et al.’s
(2017) account of IH of admitting one’s intellectual limitations to be a “matter of not being in
denial about the existence of one’s limitations, so that one would know about them and take
them into account in one’s reasoning” (p. 8). In this regard, accuracy referred to a person’s
ability to accurately assess one’s intellectual limitations rather than a stand-alone account of IH.
Further, Tanesini (2016) described IH as, indeed, owning one’s limitations, but “not
every form of concern with limitations is compatible with humility. One’s concern must motivate
one to admit freely to their existence, even when doing so is damaging to one’s self-interest” (p.
10). Tanesini (2016) concluded, then, that IH was “self-centered. States and behaviours [sic]
directed at others are not essential to humility although they are often associated with it” (p. 10).
In other words, the person who combined intellectual modesty with self-acceptance was
practicing IH and, in doing so, may be more likely to be others-focused, although this was not a
requirement of the virtue. Summarizing, Tanesini (2016) indicated a person’s modesty about:
Her successes is thus accompanied by the generous acknowledgment of the contribution
made by others. Similarly, the self-accepting person, who acknowledges her limitations,
is also likely to be tolerant of others’ genuine errors and open minded to criticism. Hence,
self-acceptance fosters intellectual equanimity or tolerance and open-mindedness. (p. 10)
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Tanesini (2016) continued to ensure the reader did not confuse her account of IH with
two things: metacognition and a “second-order virtue of accuracy” (p. 12). The first possible
misinterpretation of metacognition could be confused with IH because, in order to be
metacognitive, one has to be aware of his or her thoughts. Tanesini (2016) argued a person was
not always aware of his or her thoughts while being intellectually humble, and hence, these two
were distinct. The second possible confusion was for IH to be considered a second-order attitude
towards accuracy. Tanesini’s (2016) discussion for why the reader must avoid this confusion
surrounded the distinction between attitudes, which, according to Tanesini (2016), “are summary
evaluations of their objects” and evaluations, or “validity tags” (p. 12) which helped the
possessor decide if something was true. The difference in attitudes, in social psychology, “are
evaluations conceived as (at least partly) associative states that link an object to a positive or
negative valence” (p. 12) while evaluations had a myriad of types that fall within attitudes. In
other words, IH was a cluster of strong attitudes and the second-order virtue of accuracy only
deals with evaluative attitudes.
Thus, Tanesini (2016) defined IH as referring to a “cluster of strong attitudes, the
informational bases from which they are derived, and their consequences which include
characteristic emotions, dispositions to behave and patterns of attention” (p. 13). Tanesini’s
(2016) view of IH included both skills and faculties, allowing for a person to have an attitude
toward both of these in both positive and negative light, since “attitudes can be directed at beliefs
or theories one may hold, as well as cognitive capacities. They may have habits or skills as their
objects, and finally one may have an overall attitude toward one’s cognitive agency as a whole”
(Tanesini, 2016, pp. 13-14).
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Tanesini (2016) grounded her theory in the cognitive dissonance one would have if the
evaluation of an attitude was incongruent to the appropriate promotion of epistemic goods.
Additionally, Tanesini (2016) believed our attitudes were formed from our past experiences,
whether positive or negative. Tanesini’s (2016) rationale is below.
Since these cognitive features are successes only when they promote epistemic goods,
and one evaluates them positively only if one implicitly treats them as successes, a
positive evaluation of one of these features of one’s cognitive make-up is tantamount to
an assessment of it as an epistemic success. Similarly, a negative evaluation is an
assessment of a feature as an epistemic limitation. (p. 14)
With respect to knowledge, the person who has had positive experiences was more likely to
continue to have a positive attitude towards the skill or faculty because the “attitude serves a
need for knowledge” (Tanesini, 2016, p. 15).
In short, this person prefers or likes those aspects of her cognitive agency that, from her
point of view, have promoted the acquisition and preservation of epistemic goods. And
she treats these aspects (but not others) as her cognitive strengths. For the same reasons,
this person dislikes, and treats as weaknesses, those components of her cognitive agency
that, given her beliefs, experiences and emotions, appear to have inhibited her access to
knowledge or understanding. (Tanesini, 2016, p. 15)
In summary, Tanesini (2016) has argued the virtue theory of IH as consisting of a cluster
of attitudes related to modesty and self-acceptance creates a robust and complete view of the
virtue. For a 6th-12th mathematics teacher, Tanesini’s (2016) account of IH would have
described a mathematics teacher to admit and embrace her intellectual strengths such as strong
content knowledge. The self-acceptance component would include an accurate estimation of her
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mathematical content knowledge while also acknowledging her intellectual limitations, or gaps,
in mathematical knowledge. Listening to students carefully would have promoted the motivation
component of epistemic goods as she would have constantly strived to deepen her mathematical
understanding. The listening-to-students while admitting intellectual limitations would have
satisfied both components of Tanesini’s (2016) account of IH of intellectual modesty (admitting
strong content knowledge) while admitting gaps in knowledge (self-acceptance).
Additional Features of Intellectual Humility
Emotional Components
The role emotion would play in the intellectual virtues, IH in particular, would be best
understood as a metacognitive activity. The way in which we would recognize what our
emotions were, the better we would be able to manage them, with IH being one avenue for doing
so. Church and Samuelson (2017) helped us understand IH has two dimensions, epistemic and
social, of which emotions was in the social dimension. “Appraising our emotions, regulating
them, and having emotional intelligence will help in the social sphere where intellectual humility
is practiced” (Church & Samuelson, 2017, p. 213). Connecting emotional intelligence to being
metacognitive about them helped Church and Samuelson (2017) be clear: “understanding the
role of emotion in cognition may be especially important for the doxastic view of intellectual
humility. Since the central task is to properly value beliefs, status, and abilities, emotion will
play a central role” (p. 214). Further, “without emotion, our ability to reason is impaired.
Without reason, emotion lacks clear direction. Arguably, this kind of integration of head and
heart is the mark of a virtuous person” (Church & Samuelson, 2017, p. 213).
Connecting emotions to open-mindedness, which has often been interconnected with IH,
Hare (2000) reminded us to pay attention to our emotions rather than push them aside. Hare
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(2000) discussed emotions in terms of trusting them rather than dismissing them. “One’s
judgment can be clouded by a specious but persuasive-sounding argument when the slightest
attention to one’s ordinary, human feelings might give one pause” (Hare, 2000, p. 95). However,
similar to being a mean between extremes, we need to pay attention to and hold our emotions at
an appropriate level. Adler (2004) averred the “disposition to open-mindedness depends upon
our capacity to view our own beliefs as if an observer, without withdrawing our authority over
our own beliefs” (pp. 136-137). Adler’s (2004) allusion to seeing our beliefs objectively may
draw one to think our beliefs must be emotionless. On the contrary, Adler’s (2004) sentiment
pointed to viewing one’s beliefs with the proper emotion about them. Even if the person holding
the belief was unable to be objective or neutral about his belief, being metacognitive about the
emotion the belief inspired would be one of the main components of practicing IH.
Within mathematics, Tall (2013) admitted “making sense of new mathematics is a
challenge that blends together some aspects that are supportive and others that are problematic”
(p. 26). Continuing, Tall (2013) explained “as individuals take personal routes through their
development of mathematical thinking, human emotions play a significant role in supporting or
inhibiting progress” (p. 26). Again. connecting the discussion to Kidd’s (2016a, 2016b) theory
that IH was a regulator of confidence, Tall (2013) talked about the “confident learner” (p. 26)
who has learned to recognize and manage her emotions when learning mathematics. Tall (2013)
described how emotions when learning mathematics could either be debilitating or inspiring to
the learner, and these emotions were not confined to students as learners, but “also to all of us-including teachers, mathematicians, [and] experts who build theories” (p. 26). In this sense,
“there is an intimate relationship between emotion and progress in mathematical thinking” (Tall,
2013, p. 26). Church and Samuelson (2017) connected mathematical emotion to IH emotion by
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noting, “perhaps part of intellectual humility is to be aware of how one’s emotions can impact
cognition, belief formation, and holding on to positions when challenged” (p. 192). Therefore,
practicing IH as a teacher would be imperative not only to regulate her own emotions in listening
and learning, but to model for her students to do the same.
The Colorado Department of Education (CDE, 2010) published 21st Century Skills and
Competencies for Mathematics, one of which included the skill of collaboration. Describing
mathematics as a “social discipline involving the exchange of ideas” (p. 14), working with peers
inevitably would incite occasional disagreement. Additionally, CDE (2018) included a section
for Essential Skills students should have upon leaving high school. One of these essential skills
was self-awareness, which they defined the novice level to include “accurately recognize one’s
own emotions, thoughts and values and how they influence behavior.” Colorado Department of
Education’s (2018) description of self-awareness fitted nicely with components of IH,
specifically related to regulating emotions while learning. Weaving together the collaboration
and essential self-awareness skills described by CDE (2010, 2018) helped shape the opportunity
for peer disagreement while learning mathematics.
Skemp (1987), a mathematics psychologist, was keen to note peer disagreement was a
natural part of the learning process, and the way in which we handle this disagreement was the
most important aspect.
This does not mean that the members have to agree in all their ideas or viewpoints; it
means that they have to disagree in the right kind of way. That is, they have to agree that
they will conduct their discussions on a rational basis and will neither make, nor react to,
attacks on their statements or arguments as if these were attacks on themselves. And they
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have to agree on the final goal of any discussion--a step forward, by all, in the
understanding of the subject. (Skemp, 1987, p. 90)
In conclusion, emotions have played a central role to our ability to process new
information. Being metacognitive of the way in which our emotions were guiding our learning,
hindering or facilitating, was an important component of IH and the teaching and learning of
mathematics. It would be, therefore, imperative that teachers would be intellectually humble in
the way they listened to students; not unemotionally, but aware of the emotions incited by
student thinking. Putting negative emotions aside for the sake of deeper understanding of the
subject was more important than giving in to feeling threatened. Disagreeing with peers in a
healthy and productive way would be crucial, not only for teachers, but for students as well.
Related to Peer Disagreement
Embedded in some of the virtue theories described above was the component of how IH
can help with handling peer disagreement. In the spirit of IH being a “disposition to think, feel,
and act” (Alfano et al., 2017, p.12), the way in which we handle ourselves when disagreeing with
peers was a way for IH to reveal itself. This section is devoted to highlighting ways in which the
virtue theorists envision peer disagreement as an anchor for IH.
Church and Samuelson (2017) helped frame the reason why virtue theorists were
interested in peer disagreement, noting “contemporary epistemology is currently enjoying
vibrant debate regarding the epistemic import of peer disagreement. Thus far, however, the
debate has largely centered on avoiding two epistemic vices, namely, intellectual arrogance and
intellectual diffidence” (Church & Samuelson, 2017, p. 258). The reason for mentioning the
center of the debate has been was because, when we saw IH as the mean between these two
vices, the conversation shifted slightly. Rather than focusing solely on how to avoid the vices of
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intellectual arrogance and intellectual diffidence, the conversation focused on what to do and
how to act rather than what not to do and how not to act. Church and Samuelson (2017)
explained: “Surprisingly, however, in trying to avoid such epistemic vices, very little attention
has been given to explicating or understanding the corresponding virtue--intellectual humility-the virtuous mean between intellectual arrogance and intellectual diffidence” (pp. 258-259).
Putting the focus on IH might be better understood when we consider the intellectually arrogant
person and the intellectually diffident person within a peer disagreement. Church and Samuelson
(2017) helped us to visualize this situation.
When we think about intellectual arrogance, we often think of someone who is
unflinchingly dogmatic and unwilling to compromise on their belief in the face of dissent,
disagreement, and defeaters. And when we think about intellectual diffidence, we often
think of someone who is far too easily persuaded to give up on (or reduce their credence
in) his/her beliefs. How we handle disagreement seems to be at the heart of intellectual
humility. (Church & Samuelson, 2017, p. 285)
Church and Samuelson (2017) admitted not all philosophers were on the same page when
it came to how to handle disagreement. To frame a possible solution, I digressed for a moment
and visited Zagzebski’s (1996) three conditions for determining if an act was considered
virtuous. The reason for the digression was to understand how to virtuously handle peer
disagreement within IH, an intellectual virtue, in a way that could be considered a virtuous act.
Zagzebski’s (1996) virtue epistemological framework had three components to determine if an
act is virtuous.
Let us call an act an act of virtue A if and only if it arises from the motivational
component of A, it is something a person with virtue A would (probably) do in the
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circumstances, and it is successful in bringing about the end (if any) of virtue A because
of these features of the act. (Zagzebski, 1996, p. 248)
Transferring the aforementioned three components to how to handle peer disagreement,
Church and Samuelson (2017) considered:
The act of reducing one’s credence on a given belief when faced with peer disagreement
is an act of intellectual humility if (i) such an act expresses intellectual humble motives,
(ii) it is the sort of act that an intellectually humble person would do, and (iii) if, in
performing the act, the given telos of intellectual humility (in this case, perhaps a greater
sensitivity to the truth) is reached. (p. 68)
Admittedly, a person was not required to reduce the credence of her belief in all cases for
such an act would point to intellectual diffidence. Similarly, a person did not have to pontificate
her beliefs, either. This was where tracking the status of one’s beliefs would come into play; the
appropriate level of positive epistemic status would need to be evaluated and acted upon
accordingly, and “intellectual humility, so understood, does not require either person to change
her doxastic attitude towards p” (Hazlett, 2012, p. 220). Specific to peer disagreement, Church
and Samuelson (2017) indicated there were two factors “worth tracking across such cases: (i) the
positive epistemic status with which the (pre-disagreement) belief is (consciously or
subconsciously) attributed and (ii) the positive epistemic status which the (pre-disagreement)
belief actually enjoys” (p. 265). Hazlett (2012) agreed, noting that the “intellectually humble will
adopt the proper attitude ‘in the right situations’” (p. 220). When reflecting on a conversation
with a disagreeing peer, it seemed virtuous to adopt some attitude about the epistemic status of
your belief” (Hazlett, 2012, p. 220).
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Kidd (2016a) also included peer disagreement in his description of IH by recognizing
“confidence emerges as a complexly social and intellectual quality” (p. 57). Further giving
credibility to the idea that IH played a role in our confidence during peer interactions, Kidd
(2016b) was clear that a “virtue must make a difference to how one lives. Humility is therefore
one of many virtues that are integral to an intellectually well-conducted life, a holistic ideal
corresponding to what virtue epistemologists call a ‘responsible’ character” (Kidd, 2016b, p.
389). Combining the social and complex traits of IH and confidence, Kidd (2016a) was clear that
“agents, of course, do not act alone; they must typically engage with and rely upon others” (p.
57). This was relevant because, in order to have a discussion about peer disagreement, the stage
would need to be set that IH relied on peer interaction, within which peer disagreement was
bound to happen occasionally. The way in which peer interaction and possibly disagreement
entered Kidd’s (2016b) picture was in his second level of confidence, which was collective
confidence. Collective confidence was named as such because our confidence was built and
maintained (or destroyed) by those “upon whom agents rely--supervisors, peers, journal referees,
scholars--whether directly or indirectly. To have confidence in myself, I must often have
confidence in others--those who trained me, for instance, or whose work and suggestions I rely
upon” (Kidd, 2016b, p. 396).
Kidd’s (2016a) discussion was within the frame of how teachers could educate their
students to have intellectual virtues. Even so, Kidd’s (2016a) sentiment was relevant to how
regulating for confidence conditions was related to peer disagreement in general. Below is an
example of the intersection between being the possessor of, and educating for, IH.
Education can contribute to the cultivation of intellectual humility by informing inspiring,
and inducting students into the dispositions and capacities that are required if they are to
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recognize the relevance and fulfillment of the confidence conditions that underlie their
assertions, beliefs, and convictions. Such educative experiences will also hopefully
cultivate other virtues, including the ones that regulate interpersonal exchanges--such as
trust and open-mindedness--especially given that learning to recognize confidence
conditions requires sustained engagement with peers who are almost certain to offer
challenges to, and criticisms of, our confidence. (Kidd, 2016a, p. 61)
In closing this section, we return to Church and Samuelson’s (2017) strong sentiment the
heart of IH lies in the way handle disagreement. The strength of Church and Samuelson’s (2017)
belief was so strong, they were willing to revise their account of IH upon hearing alternative
arguments. Transferring this line of thinking to teacher, if a student disagreed, they would do
their level best to ensure the student was listened to openly and non-judgmentally in an effort to
identify places of understanding. The stance of teaching with IH would be imperative for
students to feel valued in the classroom.
Empirical Studies
As of this paper being written, there were eight empirical studies related to IH. All of the
researchers (Alfano et al., 2017; Deffler et al., 2016; Haggard et al., 2018; Hoyle et al., 2016;
Krumrei-Mancuso et al., 2019; Krumrei-Mancuso & Rouse, 2016; Leary et al., 2017; Meagher et
al., 2015) for these empirical studies mimicked the sentiment for how complex and difficult it
was to measure IH. Part of the difficulty was due to the paradox of self-reporting humility,
discussed below, and part of the difficulty was due to the complexity of this intellectual virtue in
general. These seven studies were fairly recent, as Meagher et al. (2015) pointed out that
compared to other studies in human attributes, IH “has yet to produce a comparably large body
of work within empirical psychology” (p. 35). As such, “the philosophical and theoretical
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literature on humility has dramatically outpaced the empirical work attempting to scientifically
evaluate these theories” (Meagher et al., 2015, p. 36). Hence, the empirical work on IH was in a
relatively infant stage.
The self-report paradox, in brief, happened because of the nature of the virtue itself.
Meagher et al. (2015) pointed out the root of the paradox was created when people were given a
survey to self-report and rate their own characteristics related to IH. In general, people truly high
in IH tended to rate themselves lower in the virtue and related characteristics such as
“competence, agreeableness, emotional stability, leadership, honesty, and being funny”
(Meagher et al., 2015, p. 41). On the other hand, people rating themselves higher in IA
“predicted higher levels of reported competence, as well as higher dominance, higher desire to be
the center of attention, and lower levels of emotional stability” (Meagher et al., 2015, p. 41).
This paradox was difficult to navigate, but due to the time-consuming nature of
measuring qualitatively, empirical studies were enticing. As Tangney (2000) pointed out,
because of the time commitment of qualitative studies combined with the complex nature of
humility, “there is a strong preference for paper-and-pencil questionnaires that require little time
and training to administer and score. But humility may represent one of those relatively rare
personality constructs that is simply unamenable to self-report methods” (Tangney, 2000, p. 78).
Tangney (2000) measured humility rather than IH, but Tangney (2000) concluded those higher in
humility tended to be less self-focused, making them “ever more open to recognizing the
abilities, potential, worth, and importance of others” (p. 73). For the most part, this theme was
embedded in all of the previously discussed virtue theories.
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Empirical Research 1
This study took the self-report paradox of IH head on. Meagher et al. (2015) conducted
two studies, study 1 and study 2, to compare self-report ratings to group ratings. The goal was to
find ways in which self-report ratings and group consensus ratings corroborated in order to find a
way to skirt the paradox. Study 1 included “unacquainted groups of individuals engaged in a
series of interpersonal tasks prior to providing their impressions of their fellow group members”
(Meagher et al., 2015, p. 39). The results of the first study confirmed the self-report paradox and,
in the context of the social tasks completed by the group of strangers, the ratings of the group
“were unable to reveal IH or IA, as essentially no consensus was reached by groups for these
constructs” (Meagher et al., 2015, p. 39). Contrasting the use of strangers, study 2 utilized
students enrolled in the same college course to evaluate whether the time participants knew each
other could have an effect on self- and other- report ratings for IH. Meagher et al. (2015)
assessed consensus for IH “among groups of students enrolled in a college course using a teambased, classroom learning environment (Michaelsen et al., 2002)” (p. 38). Unlike study 1, results
of this study indicated statistically significant results for consensus among the reported measures
of IH and IA. In general, when rating others as intellectually humble or arrogant, Meagher et al.
(2015) found:
Groups tended to view people as intellectually humble who reported being low in
dominance and high in agreeableness. Groups tended to view people as intellectually
arrogant who reported being high in dominance, extraversion, and wanting to be the
center of attention, but low in agreeableness and conscientiousness. (p. 41)
Summarizing the study, Meagher et al. (2015) acknowledged their “approach is limited to
social contexts where groups can actually reach consensus in their judgments, and the extent to
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which observers can disentangle impressions of IH with other, related constructs, such as IA and
agreeableness, remains unclear” (p. 44). Admitting “the scientific study of IH is a field still in its
infancy” (Meagher et al., 2015, p. 44), the remaining empirical studies to be discussed are
working toward the goal of narrowing a more succinct way to measure IH.
Empirical Research 2
In this study, Krumrei-Mancuso and Rouse (2016) developed the first validated IH
measurement tool called the Comprehensive Intellectual Humility Scale (CIHS). This 22-item
scale assesses four main characteristics of IH, which are “independence of intellect and ego,
openness to revising one’s viewpoint, respect for others’ viewpoints, and lack of intellectual
overconfidence” (Krumrei-Mancuso & Rouse, 2016, p. 220). See Appendix B for a list of the 22
items on the CIHS.
Krumrei-Mancuso and Rouse (2016) developed the CIHS by using a synthesis of
multiple definitions of IH, naming IH to be a “nonthreatening awareness of one’s intellectual
fallibility” (p. 210). With this definition as the foundation for IH, the CIHS was able to make
conclusions about people with IH consistent with this definition. Some of the conclusions
included “being intellectually humble does not mean that one blindly adopts the views of others
or lacks confidence in one’s own beliefs and values. Thus, there seems to be no conflict in being
both confident in and humble about one’s viewpoints” (Krumrei-Mancuso & Rouse, 2016, p.
220).
Summarizing, the CIHS was the first self-report scale to be validated for measuring IH.
Addressing the self-report paradox, Krumrei-Mancuso and Rouse (2016) were careful to create
neutral wording when participants were self-assessing, creating the ability for participants to
“provide information about their levels of IH without being inhibited by social desirability
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tendencies” (p. 220). This meant the CIHS controlled for cases when people low in IH inflated
their scores to look better in front of others, and vice versa. Finally, Krumrei-Mancuso and
Rouse (2016) were happy to report “the CIHS promotes the goals of positive psychology by
providing a tool for assessing IH, a variable that has the potential to foster positive intrapersonal
and interpersonal characteristics” (p. 220). Krumrei-Mancuso and Rouse (2016) hoped the CIHS
would be used in the future to “discover more about how IH impacts human flourishing and how
IH can be promoted” (p. 220).
Empirical Research 3
In this study, Hoyle et al. (2016) used a 9-item scale to determine whether it was possible
for people to be more intellectually humble in different situations than in others. See Appendix C
for the nine questions in this survey. Hoyle et al. (2016) believed there could be domain-specific
IH, and their scale compared specific IH to general IH. Hoyle et al. (2016) made a point to note
any definition of specific IH should stem from the general IH definition, which they considered
to be any person who was naturally “inclined to view their opinions, beliefs, and positions as
subject to further consideration” (p. 165).
From this definition, Hoyle et al. (2016) defined specific IH to be “the recognition that a
particular personal view may be fallible, accompanied by an appropriate attentiveness to
limitations in the evidentiary basis of that view and to one’s own limitations in obtaining and
evaluating information relevant to it” (p. 165). We could see from this definition that Hoyle et al.
(2016) subscribed to the limitations-owning account of IH since fallibility was the main
component of the specific IH.
In the subject domains of religion, the Common Core State Standards (National
Governors Association Center for Best Practices, Council of Chief State School Officers, 2010)
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and assisted suicide, Hoyle et al. (2016) determined participants could score higher or lower in
IH depending on the category. From this, Hoyle et al. (2016) were able to conclude “measures of
general intellectual humility tell us only how intellectually humble or arrogant people are overall
but may say little about their stance toward any particular view” (p. 171). Further, “specific
intellectual humility can be attributed, in part, to general intellectual humility, related individual
differences, and characteristics of the views themselves” (Hoyle et al., 2016, p. 171).
Empirical Research 4
In this study, Leary et al. (2017) developed and validated a six-item scale to measure
general IH. See Appendix D to see the six-items used to measure general IH in participants.
Leary et al. (2017) considered five criteria when developing the scale to ensure the scale would:
(a) be unidimensional; (b) be as brief as possible to allow use in contexts in which time is
limited; (c) be based on a concrete, consensus conceptualization of intellectual humility
. . .; (d) assess intellectual humility without reference to particular beliefs or attitude
domains; and (e) demonstrate discriminant validity with respect to other constructs that
involve open- and closed-mindedness. (p. 794)
Leary et al. (2017) administered the six-item scale to participants in four studies with the goal of
measuring IH within three different contexts. The first study developed the scale, which was then
used as the measure in the remaining three studies.
In the second study, participants read passages related to religion, politics, and aliens that
were written from either a pro, con, or balanced position. Hypothesizing people higher in IH
“should be more willing to entertain beliefs that differ from their own” (Leary et al., 2017, p.
798), the self-report six-item scale was administered to determine whether this was true. Leary et
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al. (2017) found five main insights about how IH was revealed when participants read about
topics written from multiple perspectives.
The first insight revealed “people who are high in intellectual humility are both less
certain that their views are correct as well as less inclined to think that their views are better than
other views” (Leary et al., 2017, p. 802). The second insight demonstrated those higher in IH
preferred a more balanced perspective in the passages than those with stronger opinions and
rated those passages as “more accurate than participants lower in intellectual humility did”
(Leary et al., 2017, p. 802). Further, the second insight also led to the conclusion participants
higher in IH “were more receptive to the essays that expressed less positive views” (Leary et al.,
2017, p. 802). The third insight tied closely with the second, indicating participants higher in IH
“reported higher positive affect after reading the balanced essay” (Leary et al., 2017, p. 802). The
fourth insight implied “people higher in intellectual humility are less inclined to judge people
based on the views they express” (Leary et al., 2017, p. 802), and the fifth insight showed those
higher in IH tended to have less extreme opinions, also implying they were more likely to admit
fallibility in their beliefs.
The third study measured the way in which participants reacted when reading passages in
which the author, who was a candidate running for office, changed their attitudes towards
politics. The hypothesis for this study was that intellectually humble people should be more open
to the change of attitude due to the open-minded characteristic of IH. Further, Leary et al. (2017)
believed “people high in intellectual humility believe that other discerning people should change
their views from time to time and thus evaluate people who change their beliefs more positively
than those low in intellectual humility do” (p. 802). Results of this study indicated that
“intellectual humility was associated with a greater willingness to believe and vote for a
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candidate who changed his position on an issue” (Leary et al., 2017, p. 804). The idea gleaned
was those higher in IH tended to appreciate and view the open-mindedness quality “more
positively when observed in others” (Leary et al., 2017, p. 804).
The fourth study also included participants reading passages, this time on the topic of
dental flossing. The rationale for having participants reading about flossing was to deviate from
possibly passionate opinions about religion or politics as in the second and third studies. This
study was testing the IH characteristic that “people who are high in intellectual humility not only
recognize that their personal beliefs may be incorrect but are also attentive to the quality of the
evidence on which their beliefs are based” (Leary et al., 2017, p. 805). The hypothesis for this
study was to determine if those higher in IH would “maintain more accurate views and to correct
beliefs that might be based on insufficient or incorrect evidence” (Leary et al., 2017, p. 805).
This study had a 6th-12th goal, which was to measure whether those higher in IH would need
cognitive closure since the articles containing pros and cons for flossing did not reach consensus.
The results of this study “clearly showed that participants high in intellectual humility were more
attentive to the evidentiary basis of their beliefs than were those low in intellectual humility”
(Leary et al., 2017, p. 808). Further, the results showed that participants were able to distinguish
strong from weak arguments and were more swayed by the stronger arguments for flossing. The
implication of this study allowed Leary et al. (2017) to conclude people higher in IH “appear to
put cognitive effort into analyzing the quality of the arguments they hear, presumably out of
awareness of their intellectual fallibility and their desire to avoid holding views that are not
sound” (p. 808). Finally, participants did not indicate a need for closure, as the second goal of the
study measured.
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Empirical Research 5
The goal of this study by Deffler et al. (2016) was to investigate whether people higher in
IH would “recognize their personal beliefs are fallible” (p. 255) by testing the way in which
people judged their own beliefs. Deffler et al. (2016) speculated people may judge their own
beliefs relative to their personal motivations for being intellectually humble, such as being
motivated by the pursuit of epistemic goods or to avoid pride vices. Deffler et al. (2016)
indicated their “interest was in the possibility that these differences might also reflect differences
in the meta-cognitive capacity to recognize what one does and does not know” (p. 256). To test
their theory, Deffler et al. (2016) utilized the six-item general IH scale described in the previous
section to assess IH prior to the study taking place.
Deffler et al. (2016) created 80 statements, 10 pro and 10 cons, related to each of 4
controversial topics. The topics were “legalization of same sex marriage (the study was
conducted 3 months before the U. S. Supreme Court’s decision legalizing same-sex marriage on
6/26/2015), use of drones, legalization of marijuana, and implementation of the common core
curriculum” (Deffler et al., 2016, p. 256). Participants were given a random set of the 10 pro and
10 con statements per topic and were asked the degree to which they agreed or disagreed for a
total of 40 statements to consider. All participants were asked to complete another survey, the
“Over-claiming Questionnaire (OCQ)” (Deffler et al., 2016, p. 257) to fill time before being
given the final “surprise old/ new recognition task of the sentences they had read earlier” (p.
257). The old/new recognition task included all 40 statements participants had already seen as
well as 20 new questions for which participants were asked to identify the statements they had
already seen.
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Results of this study indicated participants higher in IH tended to consider statements
“counter to their own opinions for longer and also distinguished more successfully between
sentences they had read previously and those they had not” (Deffler et al., 2016, pp. 258-259).
These results suggested “individual differences in intellectual humility may partly reflect how
people process information and judge what they do and do not know” (Deffler et al., 2016, p.
259).
Empirical Research 6
This study was developed simultaneously with Krumrei-Mancuso and Rouse’s (2016)
CIHS and Leary et al.’s (2017) general humility scale described above. Alfano et al.’s (2017)
scale was different from Leary et al.’s (2017) scale which was “uni-factorial” (Alfano et al.,
2017, p. 4), and similar to Krumrei-Mancuso and Rouse’s (2016) scale which was also multidimensional. Alfano et al.’s (2017) claimed their scale differed from the other validated scales by
being the “first to unify self-perception and informant-perception of intellectual humility” (p. 4).
Due to the simultaneous nature of these studies being developed, Alfano et al.’s (2017) claim of
being the first multi-dimensional study was false, as Meagher et al.’s (2015) study was indeed
also multi-dimensional.
The purpose of Alfano et al.’s (2017) research was to develop and validate a reliable
measure for IH to provide “broad conceptual coverage” (p. 4). Alfano et al. (2017) were mindful
of the self-report paradox as something, admitting IH is:
An unusual and potentially tricky disposition to measure because it seems to involve a
paradox of self-attribution. If you say or even think that you are humble, it’s unlikely that
you are humble. If you are humble, it’s unlikely that you’ll think so, and even more
unlikely that you’ll say so. (p. 5)
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Thus, Alfano et al. (2017) developed their scale for IH in a way that avoided “language
that would trigger this paradox” (p. 5). See Appendix E for the final 22-item scale to measure IH.
Summarizing, Alfano et al. (2017) were able to conclude their “measure of intellectual
humility was negatively related to dispositions that are intuitively opposed to intellectual
humility, and positively related to adjacent constructs, while not merely redundant with them” (p.
21). Further, the validation process revealed “four core dimensions” (Alfano et al., 2017, p. 24)
of IH, which included “Open-mindedness (as opposed to Intellectual Arrogance), Engagement
(as opposed to Boredom), Intellectual Modesty (as opposed to Intellectual Vanity), and
Corrigibility (as opposed to Intellectual Fragility)” (Alfano et al., 2017, p. 24).
Empirical Research 7
Haggard et al. (2018) created this study to focus on developing a valid self-report scale to
measure IH from the perspective of the limitations-owning account of IH as discussed above.
According to Haggard et al. (2018), this scale marked the first to:
Attempt to develop a concise self-report measure of IH using a limitations-owning
perspective (Whitcomb et al. 2015), which conceptualizes true, virtuous IH as owning
one’s intellectual limitations in combination with a motivation to continue learning and
appropriate discomfort with those limits, the mean between IA and IS [intellectual
servility]. (p. 191)
Haggard et al. (2018) summarized the limitations-owning account of IH as “owning one’s
intellectual limitations while being appropriately attentive to them. That is, not consumed by
them, as with IS, but also not willfully ignorant of them, as in IA” (Haggard et al., 2018, p. 184).
As such, the resulting 12-item limitations-owning IH scale (L-OIHS) focused on filling a need
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for a “theory and measure of IH that includes both its deficiency, or IA, as well as its excess,
which we posit it IS” (Haggard et al., 2018, p. 184). See Appendix F for the 12-item L-OIHS.
While developing the L-OIHS, Haggard et al. (2018) confirmed pieces of the limitationsowning account of IH. Due to the nature of other scales existing to measure IH, Haggard et al.
(2018) were conservative in their validity measures, finding the L-OIHS to be “psychometrically
robust in terms of convergent, discriminant, and incremental validity, as well as extensive testretest reliability over a five-month period” (p. 191). The three main factors measured by the
L-OIHS were “owning intellectual limitations, appropriate discomfort with intellectual
limitations, and love of learning” (Haggard et al., 2018, p. 191). Compared to the other
developed scales of IH, the L-OIHS was able to predict “additional variance in Openness to
Experience and Closed-Mindedness” (Haggard et al., 2018, p. 191).
In terms of the self-report paradox, Haggard et al. (2018) addressed this issue by noting
the L-OIHS was “more protected against these issues, as the limitations-owning perspective
places IH as the mean between two extremes” (p. 191). The hope was that, by including both
extremes, the self-report paradox would be diminished. As such, some surprising results
occurred. First, the “L-OIHS correlated highly with self-deceptive enhancement factor of social
desirability” (Haggard et al., 2018, p. 191). Haggard et al. (2018) noted, however, that, even
though there was a high correlation with self-deceptive enhancement, the L-OIHS “still predicted
Openness to Experience and Closed-Mindedness over and above social desirability” (p. 191).
Additionally, Haggard et al. (2018) found a “strong negative correlation between L-OIHS and
neuroticism, which appears to be due primarily to the appropriate discomfort with limitations
factor” (p. 191). While this negative correlation was also surprising, Haggard et al. (2018) used
this surprise outcome to conclude “individuals who are characteristically emotionally unstable
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may be less likely to be intellectually humble, which provides evidence that IH involves
emotions, not only cognitions or behaviors” (pp. 191-192).
In summary, Haggard et al. (2018) were the first to produce a validated self-report
measurement scale based solely on a single IH virtue theory. The conservative nature of the
development and validity of the L-OIHS “showed impressive incremental validity that the LOIHS accounts for additional variability over and above the additional IH measures in both
closed-mindedness and openness to experience” (Haggard et al., 2018, p. 192).
Empirical Research 8
Krumrei-Mancuso et al. (2019) performed this study to examine “empirically whether IH
contributes to the intellectual goods of acquiring knowledge, having insight into one’s
knowledge, and other underlying cognitive traits associated with learning” (p. 1). More
specifically, Krumrei-Mancuso et al. (2019) conducted studies to determine how IH interacted
with knowledge acquisition in three categories, which were “(a) indicators of past knowledge
acquisition, (b) meta-knowledge, and (c) thinking styles, interpersonal dispositions, and learning
goals that may contribute to knowledge acquisition” (p. 2).
Krumrei-Mancuso et al. (2019) developed an 8-item scale to measure IH prior to
beginning their study. See Appendix G for this scale. Once developed, participants completed
this 8-item scale in order to classify the participants’ level of IH. For the first category of
knowledge acquisition, indicators of past knowledge acquisition, Krumrei-Mancuso et al. (2019)
administered the Wonderlic Cognitive Ability Pretest (Wonderlic, Inc., 2007), a 30-item test
designed to assess “vocabulary, arithmetic, reasoning, and spatial abilities” (p. 4). The purpose of
this study was to compare the actual number of correct items with the number of correct items
each participant predicted about their performance. Overall, Krumrei-Mancuso et al. (2019)
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found statistically significant results for participants underestimating their performance.
However, when participants were divided by level of IH, those “low in IH (know-it-alls)”
(Krumrei-Mancuso et al., 2019, p. 6), tended to overestimate the number of correct responses
and those higher in IH tended to underestimate the number of questions answered correctly. The
implication of this finding suggested “intellectually humble people are not more or less
cognitively able than others, but underestimate their cognitive performance relative to their
actual performance” (Krumrei-Mancuso, 2019, p. 6).
To study the second of the three knowledge-acquisition categories, meta-knowledge,
Krumrei-Mancuso et al. (2019) measured grade-point averages (GPAs) for college students. In
2013, Krumrei-Mancuso et al. (2019) administered their aforementioned 8-item IH scale to
college students upon entering college. Then, upon exiting college, Krumrei-Mancuso et al.
(2019) indicated the “University registrar provided the cumulative GPA for each student” (p. 6).
The results of this study indicated that, contrary to Krumrei-Mancuso et al.’s (2019) prediction,
those lower in IH on the “Not-a-Know-It-All subscale” (p. 6) tended to have a slightly lower
GPA. Krumrei-Mancuso et al. (2019) indicated this finding was consistent with Meagher et al.’s
(2015) finding that intellectual arrogance predicted a higher GPA (p. 7). One possible
explanation Krumrei-Mancuso et al. (2019) gave for this surprising finding was that perhaps
“intellectually humble people tend to underestimate their cognitive performance, making
possible not being a know-it-all is reflective of lower levels of confidence in one’s intellectual
ability” (p. 7). However, while the GPAs of the participants higher in IH were slightly lower than
those lower in IH, “IH was associated with mastery goals in academic settings, meaning those
higher in IH are motivated to learn for the sake of gaining knowledge” (Krumrei-Mancuso et al.,
2019, p. 12). Overall, Krumrei-Mancuso et al. (2019) found IH as related to meta-knowledge
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was “associated with a lower likelihood of claiming knowledge one doesn’t have . . . indicating
that IH is associated with more accurate assessment of one’s general knowledge” (p. 13).
The third knowledge acquisition category, thinking styles, interpersonal dispositions, and
learning goals, was measured by using a variety of scales designed to measure traits such as
open-mindedness, intellectual curiosity, and social desirability. The results of this portion of the
study revealed “IH is associated with a number of cognitive traits likely to promote knowledge
acquisition, including the tendency to participate in and enjoy challenging cognitive tasks”
(Krumrei-Mancuso et al., 2019, p. 11). Additionally, the results of this study were consistent
with the interconnectedness of the virtues, indicating participants higher in IH were also higher
in intellectual curiosity and enjoyed engaging in reflective activities. When examining the link
between IH and intellectual curiosity, Krumrei-Mancuso et al. (2019) found those high in IH
were motivated to “seek out knowledge and new experiences, but was unrelated to the tendency
to embrace the novel, uncertain, and unpredictable nature of daily life” (p. 11). Overall, IH as
related to character traits and dispositions, Krumrei-Mancuso et al. (2019) found “IH was
associated with more reflective thinking, need for cognition, intellectual engagement, intellectual
curiosity, intellectual openness, and open-minded thinking” (p. 14).
Summarizing, Krumrei-Mancuso et al. (2019) felt studying a link between IH and
knowledge acquisition was important, especially in “cultures where IH may be subtly
discouraged through social pressures to have all the answers or the belief that saying ‘I don’t
know’ makes one appear unintelligent or incompetent” (p. 13). I believed Krumrei-Mancuso et
al. (2019) could be describing a typical 6th-12th mathematics classroom in this sentiment,
making this study particularly relevant to studying IH from a teacher’s standpoint.
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Intellectual Humility in Mathematics Education
Two studies have been conducted relating IH to mathematics education. The first was a
dissertation by Brewster (2014) who used critical theory to examine social equity within
mathematics education. Brewster (2014) based her argument on Freire’s (2000) Pedagogy of the
Oppressed to show intellectual courage and humility were necessary for combating the social
inequities embedded in mathematics education. Brewster (2014) was clear “schools and
educators have a mandate to intervene to counteract epistemic justice where possible” (p. 90),
claiming IH was a necessary component of this. Brewster (2014) found “what is needed to
disrupt persistent oppression is not mechanistic and skills based thinking. From each of the
perspectives outlined here, we have seen calls for changes in disposition and habit” (p. 91).
Brewster (2014) claimed through her review of the literature and through vignettes provided by
mathematics researchers (Lampert, 1990; P. Lockhart, 2009; Parrish, 2010) that both intellectual
courage and humility were the main characters of this disposition and habit change.
Summarizing, Brewster (2014) found a need for IH in the mathematics classroom to promote
social justice.
The second study also advised humility was needed in the mathematics classroom.
Vashchyshyn et al., (2016) used Chancellor and Lyubomirsky’s (2013) definition of general
humility as lens through which a 6th-12th mathematics classroom was analyzed. While
Chancellor and Lyubomirsky (2013) indicated five characteristics of humility, which were:
having an accepting and secure identity, freedom from distortion, openness to new information,
being other-focused, and having egalitarian beliefs, of which Vashchyshyn et al. (2016) focused
on the first three. In their discussion of the vignette in which a teacher admitted he did not know
how to complete a mathematics problem, Vashchyshyn et al. (2016) urged mathematics teachers
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to practice these three characteristics of humility in order to provide positive, meaningful, and
important mathematical experiences for their students. A positive implication of practicing
having a secure identity, being free from having to be the expert in the room, and being open to
the viewpoints and ideas of her students was “the humble teacher will not associate her or his
ignorance on a particular matter with her or his self-worth or effectiveness as a teacher”
(Vashchyshyn et al., 2016, p. 13). Included in their analysis of the vignette, Vashchyshyn et al.
(2016) concluded humility was critical in the mathematics classroom to model for students that
mathematics was difficult, requiring deep and collaborative thought. When a teacher practiced
humility, Vashchyshyn et al. (2016) claimed,
The teacher can both recognize and embrace the limitations of her or his knowledge and
is willing to open her or his mind so as to explore unfamiliar mathematical terrain. In
doing so, the teacher may enrich students’ understanding of true mathematical activity
and increase their enjoyment of the subject. (p. 14)
While Vashchyshyn et al. (2016) did not define intellectual humility, their claim of
humility being an important component of teaching mathematics was relevant to the body of
literature, giving credibility to my study. For example, by admitting he was unable to complete
the given problem, the teacher had essentially invited his students to “participate as equals in the
resolution of the problem” (Vashchyshyn et al., 2016, p. 13). In summary, Vashchyshyn et al.
(2016) provided a starting point which would guide the criteria for recommendations of
participants, as discussed in Chapter III below.
Summarizing Intellectual Humility Literature
In summary, the “theological, philosophical, and psychological literatures portray
humility as a rich, multifaceted construct, in sharp contrast to dictionary definitions that
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emphasize a sense of unworthiness and low self-regard” (Tangney, 2000, p. 73). There were
many theories about what it meant to be intellectually humble, most of which centered around
having an accurate understanding of one’s knowledge in some capacity specifically with respect
to striving for intellectual goods such as knowledge. Tangney (2000) helped summarize the
varying interpretations of what IH entailed, including having an:
•

accurate assessment of one’s abilities and achievements (not low self-esteem, selfdeprecation).

•

ability to acknowledge one’s mistakes, imperfections, gaps in knowledge, and
limitations (often vis-a-vis a “higher power”).

•

openness to new ideas, contradictory information, and advice.

•

keeping of one’s abilities and accomplishments one’s place in the world in
perspective (e.g., seeing oneself as just one person in the larger scheme of things).

•

relatively low self-focus, a “forgetting of the self,” while recognizing that one is but
one part of the larger universe.

•

appreciation of the value of all things, as well as the many different ways that people
and things can contribute to our world. (pp. 73-74)

Further, there appeared to be an important connection between having an intellectually
humble disposition and having a growth mindset, as described above by T. Porter and Schumann
(2018). The National Council of Teachers of Mathematics (2014) agreed, noting “teachers’
beliefs influence the decisions that they make about the manner in which they teach
mathematics” (p. 10). When teachers had a growth mindset via an IH disposition, they had the
potential not only learn from their students, but help their students experience true, healthy,
mathematical learning.
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Interconnectedness of the Virtues
Many of the virtue theorists, regardless of how they defined IH, agreed that IH did not act
alone and was typically associated with, enhanced, and was enhanced by, other intellectual
virtues. For example, Roberts and Wood’s (2007) “thesis is that intellectual humility fosters
certain intellectual ends when it is conjoined, in a personality, with other epistemic virtues” (p.
251). Kidd (2016a) agreed that “the virtues tend not to be rigidly sealed off from one another. At
least within ‘real-world’ practical and social contexts, the activity of one virtue will tend to call
other virtues into play, for instance, when being just by standing up for an unfairly oppressed
group demands courage” (p. 56). Spiegel (2012) was more emphatic about the
interconnectedness of the virtues when he said there is a “certain interdependence or unity
among the intellectual virtues, such that they are useless, or much less useful, in the attainment
of knowledge if they do not occur together” (p. 37). Therefore, the purpose of this section was to
establish ways in which IH interacted with other intellectual virtues such as intellectual openmindedness, critical thinking, and intellectual curiosity.
The first virtue that would be discussed as interconnected with IH would be openmindedness. Researchers (Haggard et al., 2018; Spiegel, 2012; Whitcomb et al., 2017) have
worked hard to distinguish open-mindedness from IH.
According to the limitations-owning conception, open-mindedness (considering
alternative ideas) is distinct from IH, but is likely to be correlated with IH . . . an
intellectually humble person should be less likely to pretend to know something, more
likely to consider alternative ideas, and less likely to treat intellectual inferiors with
disrespect. (Haggard et al., 2018, p. 185)
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Whitcomb et al. (2017) agreed that IH and open-mindedness were related but distinct, adding
detail about the ways in which they diverged.
When IH is an intellectual virtue, it will be distinct from other intellectual virtues like
open-mindedness (OM). As intellectual virtues, IH and OM will indeed share the
motivation to pursue epistemic goods. But, their dispositional profiles will be distinct.
Arguably, caring about one’s intellectual limitations is the characteristic motivation of
people with IH; whereas, caring about alternative perspectives is the characteristic
motivation of people with OM. And, admitting intellectual limitations is the characteristic
behavior of people with IH; whereas considering alternative perspectives is the
characteristic behavior of people with OM. Though these dispositions may often occur
together, they can come apart. (p. 521)
Finally, Spiegel (2012) discussed the difference between open-mindedness and IH by
discussing first and second order beliefs, where the first order was the belief itself and the second
order was the attitude we had about that belief (which could be thought of as metacognition).
Spiegel (2012) believed “it is one’s attitude toward one’s beliefs, not the beliefs themselves, that
renders one’s mind open or closed” (p. 28). With respect to the relationship between IH and
open-mindedness, Spiegel (2012) indicated IH “tends to spawn open-mindedness” (p. 35),
which, in turn, helped the person with the belief to be more open to new ideas. Since Spiegel
(2012) believed IH is indicative of admitting one’s epistemic pitfalls, when we recognized our
fallibility as knowers, we were naturally “more willing to consider alternative perspectives on
various issues, including those about which she feels most secure in her current convictions” (p.
35). In other words, the more metacognitive we would be about how our beliefs might be
incorrect or incomplete, the more willing we would be to be open-minded. Regardless of whether
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we were practicing a first- or second-order attitude, however, “both of these traits are intellectual
virtues and . . . they properly build off one another in the virtuous mind” (Spiegel, 2012, p. 36).
Spiegel (2012) continued, “thus, it seems that open-mindedness and intellectual humility are
traits that tend to beget one another . . . are both excellent traits and well worth nurturing in
ourselves as well as others” (pp. 35-36).
Illuminating ways in which open-mindedness and IH might operationalize in a 6th-12th
mathematics classroom, Adler (2004) indicated the “litmus test for open-mindedness is not the
cases where inquiry is open, but those where one accepts as true a hypothesis (i.e., comes to allout believe it), and so regards inquiry as settled” (p. 129). For a 6th-12th mathematics teacher,
there were plenty of opportunities to hold firm our beliefs about mathematics and our personal
solution methods as seemingly settled. To help see how a teacher could reconcile firm beliefs
with open-mindedness, Adler (2004) clarified,
When one keeps an open-mind one places oneself in a position to discover that some of
one’s beliefs are mistaken. Such an open-mind also affords opportunities to discover new
truths and to understand the conflicting beliefs of others. Along these lines, Mill (1978)
observed that by confronting opposed views, even those holding a correct view are
compelled to deepen their understanding of it. (p. 131)
In Mill’s (1978) observation lay a key connection to teaching 6th-12th mathematics in a
way that invited the ideas of students (as cited in Adler, 2004). Even though the teacher may
hold a correct mathematical understanding and/or solution process, the views and alternative
perspectives of the students would compel the teacher to want to understand the mathematics
more deeply. Adler’s (2004) discussion of open-mindedness was revisited by Spiegel (2012)
who admitted Adler’s (2004) view of open-mindedness was inferior to Hare’s (2000), who
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believed “open-mindedness is not merely one intellectual virtue among many. Rather, it is a trait
that is crucial to the pursuit of truth, the transmission of knowledge, and human flourishing
generally” (Spiegel, 2012, p. 29). However, while Spiegel (2012) rejected Adler’s (2004) overall
account of open-mindedness, Spiegel (2012) affirmed Adler’s (2004) “intuition that there is a
closely related second-order intellectual virtue pertaining to the attitude we take toward ourselves
as believers, but, as I have shown, that trait is intellectual humility not open-mindedness”
(Spiegel, 2012, p. 36). Hence, when teachers were interested in deepening their own
understanding of the mathematical topic at hand, they were practicing IH rather than solely
open-mindedness.
A second intellectual virtue interconnected with IH was critical thinking. Siegel (2016)
believed “the critical spirit component includes a cluster of attitudes, dispositions, and character
traits, many of which could equally well be thought of as intellectual virtues” (p. 96). The
dispositions and traits Siegel (2016) discussed related to being open-minded, having a love of
learning, and being capable of suspending judgment while hearing the thoughts of others. Siegel
(2016) concluded the “critical spirit involves, fundamentally, caring about reasons and their
quality, reasoning and living a life in which [attitudes, dispositions, character traits, and habits of
mind] play a fundamental role” (p. 96). In the spirit of the aforementioned virtue epistemology
discussion, Siegel (2016) discussed how the dispositions, character traits, and attitudes formed
the basis for the critical spirit, and hence, the intellectual virtues including IH, noting
“components of the critical spirit are couched in terms of task verbs rather than achievement
verbs” (p. 97). The reason for this important delineation of the verbs was to be clear that, in order
to possess and practice the critical spirit, the possessor would need to have both the proper
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motivation to want to practice the intellectual virtues and the ability to follow through with
congruent actions. Siegel (2016) helped clarify:
One can seek reasons but fail to find them; demand reasons but misevaluate them; query
and investigate claims ineffectively; assess reasons open-mindedly and fair-mindedly but
inappropriately from the epistemic point of view; etc. It is because one can have the
critical spirit but be terrible at reason assessment that the latter component is required. It
is because one can be good at reason assessment but too often fail to engage in it that the
former component is required. That is why the two components are individually
necessary but only jointly sufficient for being a critical thinker. (p. 97)
Summarizing, Siegel (2016) believed critical thinking encompassed several intellectual
virtues and should, therefore, be an educational aim. Hare (2000) agreed critical thinking should
be an educational ideal, being clear that classrooms and educational institutions were
communities, and communities needed to be able to “rethink its ideas if false views are to be
uncovered and better theories formulated; it needs to be able to think of ways of applying
familiar ideas to novel situations” (p. 103).
A third intellectual virtue interconnected with IH was curiosity. Alfano et al. (2017)
illuminated ways in which IH and curiosity differed, explicating “curiosity involves the
inquisitive seeking-out of new evidence and the asking of questions, whereas intellectual
humility has more to do with confronting existing intellectual problems and disagreements” (p.
7). Clearly Alfano et al. (2017) followed the virtue theory in which the main purpose of IH was
to help navigate peer disagreements. It was from this perspective Alfano et al. (2017) believed
teaching curiosity and IH in schools was important.
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Concluding this section, Baehr (2015) summarized the way in which three of the
intellectual virtues interacted with the learning process. “Curiosity initiates learning, intellectual
autonomy helps a person think for herself, and intellectual humility helps a person recognize the
limitations of her thinking (and thus to depend on others where appropriate)” (Baehr, 2015, p.
58). Hence, in education, Baehr (2015) believed honoring the interaction between the intellectual
virtues was beneficial for both teachers and students.
Mathematics and Mathematics Teaching as
an Intellectual Activity
With the literature on intellectual humility focusing on a specific disposition towards
acquiring epistemic goods such as knowledge, it made sense to take IH into the 6th-12th
mathematics classroom since practicing IH was a form of practicing intellectual acts virtuously.
As Skemp (1987) realized long ago, mathematics was a “particularly clear and concentrated
example of the activity of human intelligence” (p. 6). As such, gaining mathematical knowledge
has been a specific type of epistemic good, tying together the motivational component of virtue
epistemology with the intellectual component of IH. Here, “‘motivated’ is a description we apply
to behaviour [sic] which is directed towards satisfaction of some need” (Skemp, 1987, p. 96).
More specifically, Skemp (1987) pondered the possibility that mathematics could be considered
a “specialized form of intelligent activity” (p. 97), helping us “no longer wonder why it can be
enjoyable for its own sake” (p. 97). The National Council of Teachers of Mathematics (2000)
agreed, believing “knowing mathematics can be personally satisfying and empowering” (p. 4).
Hence, the motivation component of virtue epistemology naturally fit with the learning of
mathematics.
When learning mathematics, Skemp (1987) described intelligence as a “kind of learning
that results in the ability to achieve goal states in a wide variety of conditions, and by a wide
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variety of plans” (p. 107). By goal states, Skemp (1987) was referring to actions taken to acquire
knowledge and the driving force behind these actions. Comparing animal intelligence to human
intelligence in which animals were driven to take action by stimulus such as fear, Skemp (1987)
indicated humans’ reason for taking action was driven by goals rather than stimulus. Skemp
(1987) argued humans needed two director systems working together to help achieve the goals of
learning, which he called delta-one and delta-two. Skemp (1987) explained,
Delta-one is a director system acting on operands in the physical environment . . .
Delta-two is a second order director system that has delta-one as its operand. Its function
is to take delta-one to states in which delta-one can do its job better. These new states are
goals of learning. (p. 107)
While engaging in intelligent learning, Skemp (1987) appreciated the complexity of how
our brains organize information. Skemp (1987) identified schema to be a “kind of mental
organization” (p. 98) of groups of information to reduce cognitive load. Skemp (1987) described
our schemas have many uses, which fall into three main groups.
Group 1. For integrating knowledge, and making possible understanding. The resulting
schemas provide a rich source from which delta-two can make predictions about events
in the physical universe, and devise a wide variety of plans of action for controlling these.
Group 2. To help us to co-operate with others in a wide variety of ways.
Group 3. As agents of their own growth. (p. 111)
Skemp (1987) eluded to a growth mindset by noting “a schema is never complete. As our
schemas enlarge, so our awareness of possibilities is thereby enlarged. Thus, the process often
becomes self-continuing, and . . . self-rewarding” (Skemp, 1987, pp. 162-163). In this light,
Skemp (1987) declared “the best teachers are those who are still active learners” (p. 45).
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Mentioning teachers in this last sentence created a bridge between the learning of
mathematics and the teaching of mathematics. Loewenberg Ball et al. (2008) pointed out the
mathematical knowledge we acquired as learners was different from the mathematical content
knowledge we possessed as teachers. Building on Shulman’s (1986) work that defined
pedagogical content knowledge as different than content knowledge, Loewenberg Ball et al.
(2008) extended this distinction to mathematics content knowledge and mathematics content
knowledge for teaching. For example, knowing how to solve mathematics problems was
insufficient for effective teaching. Instead, Loewenberg Ball et al. (2008) added “teachers need
to know mathematics in ways useful for, among other things, making mathematical sense of
student work and choosing powerful ways of representing the subject so that it is understandable
to students” (p. 404). In other words, teachers not only needed to have strong content knowledge
about their own way of solving problems, they also needed to know multiple ways students
might think about the mathematics as well.
Being capable of knowing multiple perspectives was where IH entered the picture. To be
able to not only have multiple ways of presenting information to students but also recognize
when students had a different way (than the teacher) of seeing mathematics required being open
to hearing divergent and creative ways to think about mathematics. “The teaching and learning
of mathematics should thus be an interaction between intelligences, each respecting that of the
other. Learners respect the greater knowledge of the teacher, and expect their own understanding
to be enlarged” (Skemp, 1987, p. 85). While Skemp (1987) did not include the expectation that
teachers’ knowledge would also be enlarged, it would make sense to reiterate Skemp’s (1987)
prior sentiment the best teachers were those who were still active learners.
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When a teacher was open to multiple perspectives, the discourse was more meaningful
and indicative of real mathematical work. Skemp (1987) was careful to note being open did not
mean accepting of all perspectives as correct, nor did it mean,
All members have to agree in all their ideas or viewpoints; it means that they have to
disagree in the right kind of way. That is, they have to agree that they will conduct their
discussions on a rational basis and will neither make, nor react to, attacks on their
statements or arguments as if these were attacks on themselves. And they have to agree
on the final goal of any discussion--a step forward, by all, in the understanding of the
subject. (p. 90)
Tall (1991) helped us understand why teachers needed to open their minds to differing
perspectives, for “at a far deeper psychological level we all have subtly different ways of
viewing a given mathematical concept, depending on our previous experiences” (p. 6). Thus,
when teachers were teaching with an IH disposition, they were admitting their own problemsolving strategy may not be the only, nor the most efficient, effective, useful, or flexible method.
For teachers to begin their practice of IH, they must admit the vastness and complexity of
mathematics, making it nearly impossible for them to know every possible connection or avenue
of solving.
Consider a teacher who was not open to multiple perspectives and, hence, did not teach
with an IH disposition. Church and Samuelson (2017) indicated a teacher would fall prey to
thinking her own solution method was the best method, illustrating primacy bias. Church and
Samuelson (2017) believed IH helped combat biases such as primacy bias by better
understanding “our cognitive systems--how we think, and how we might become better at it,
specifically how becoming less sure of ourselves through the practice of intellectual humility
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might help us overcome bias” (p. 135). In other words, Tall (1991) and Church and Samuelson
(2017) gave a credible argument that IH could be a requirement of acquiring strong pedagogical
content knowledge in order to be an effective teacher.
Moving away from teaching for a moment, I returned to the way in which humans learn
mathematics as a mathematician would. Illustrating, Tall (2013) discussed the numerous subtle
nuances that existed within mathematics for any given topic. This “subtle generality is the kind
of thing that gives great pleasure to mathematicians” (Tall, 2013, p. 358). Visualizing how
6th-12th mathematics teachers would act like mathematicians, teachers would take great joy in
their motivation to learn, and seek out, these subtle differences in the way students think
differently about mathematics than they do. In fact, connecting this line of thinking to the
doxastic account of IH (Church & Samuelson, 2017) to considering multiple perspectives, the
“tremendous increase in understanding and methods of inquiry and resolutions that multiple
perspectives make possible reflects the complexity of life itself and ensures that no one group or
set of values will dominate all others” (Seigfried, 2007, p. 90). As Duckworth (2006)
summarized, the important work of the teacher was to not “consider herself or himself the final
arbiter of what the learner should think, nor the creator of what that learner should think, nor the
creator of what that learner does think” (p. 184). In other words, the teacher who taught with an
IH disposition would be achieving many important goals, including being a lifelong learner,
fostering a growth mindset, providing an avenue for productive mathematical discourse, gaining
deep content and pedagogical content knowledge, honoring the students’ ideas, and treating
students as future equals.
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Future Equals
Throughout the discussion of a teacher holding an IH disposition while teaching was the
connection to treating students as if their ideas were worth hearing. While there was little
research specifically related to the importance of treating students as future equals, there were a
few embedded comments within the work of education theorists that pointed to this importance.
This section discusses the reason for why we might want to treat students as future equals
specifically related to having an IH disposition.
The importance of hearing students’ ideas as valid rings was close to Duckworth’s (2006)
heart as she called the ideas of children wonderful.
The wonderful ideas that I refer to need not necessarily look wonderful to the outside
world. I see no difference in kind between wonderful ideas that many other people have
already had, and wonderful ideas that nobody has yet happened upon. That is, the nature
of creative intellectual acts remains the same, whether it is an infant who for the first time
makes the connection between seeing things and reaching for them . . . or a musician who
invents a harmonic sequence. . . . In each case, new connections are being made among
things already mastered. The more we help children to have their wonderful ideas and to
feel good about themselves for having them, the more likely it is that they will someday
happen upon wonderful ideas that no one else has happened upon before. (p. 14)
Duckworth (2006) described the teacher’s process inspiring creative intellectual acts as taking a
“researcher’s stance. It is what I would call neutral” (p. 161). By neutral, Duckworth (2006)
meant “teachers do not indicate whether the youngsters have said what the adult would like them
to say” (p. 162) rather than being neutral towards them as people. To Duckworth (2006), a
researcher’s stance included learning what the students were thinking. “Teachers cannot know
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what learners have understood, and what needs more and different attention, unless they listen
genuinely, without trying to influence what learners say” (Duckworth, 2006, p. 162). This nonjudgmental stance of listening seemed to be at the heart of IH, hence, the teacher who listened to
students neutrally would have been practicing IH.
Genuine listening has been a part of genuine conversation. The consequence of listening
for learning, whether this learning was to learn what sense the students were making or the
teacher learning more deeply about the mathematics, made students feel as if they were truly a
part of a learning community. Connecting IH to listening for learning, Adler (1982) described:
The teacher’s role in discussion is to keep it going along fruitful lines - by moderating,
guiding, correcting, leading, and arguing like one more student! The teacher is first
among equals. All must have the sense that they are participating as equals, as is the case
in a genuine conversation. (p. 54)
Hare (1992) was clear that “The teacher, of course, need not think that the student is at
present his or her equal, but does need to see the student as potentially an equal” (p. 232). Taking
the perspective students had valuable ideas to contribute was a theme throughout the discussion
of having an IH disposition as a teacher. Hare (1992) continued to connect humility in teaching
with treating students as future equals. “Humility in teaching involves admitting that the student
can grow into an adult capable of critically and independently assessing what he or she has been
taught, and education needs to keep this option open” (Hare, 1992, p. 232). Duckworth (2006)
agreed, adding the “essential element of having the students do the explaining is not the
withholding of all the teacher’s own thoughts” (p. 184). Rather, it was the teacher’s job to make
sense of what the student was thinking about rather than being the arbiter of student thought.
Duckworth (2006) equated this process to “being present as a whole person, with your own
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thoughts and feelings, and of accepting children as whole people, with their thoughts and
feelings” (p. 123). Baehr (2013a) echoed Duckworth’s (2006) sentiment, and while Baehr’s
(2013a) message was directed at educating for intellectual virtues rather than a teacher
themselves acting on or possessing intellectual virtues, the message was nonetheless important as
a consequence for treating students as future equals.
Educating for intellectual virtues is an inherently personal process: it involves thinking of
students, not merely as potential “high achievers” on standardised [sic] exams or the post6th-12th equivalent thereof, but as ‘whole persons’ or as persons whose basic beliefs,
attitudes, and feelings about knowledge and learning also matter critically to the quality
of their education. This is very unlikely to escape the notice of students. Indeed, it is
likely to make them feel respected and cared for as persons. (Baehr, 2013a, p. 254)
K. L. Lockhart et al. (2017) shed a different light on a reason to treat students as future
equals from the perspective of trusting others for information. K. L. Lockhart et al. (2017) found
children aged 5-12 viewed their own knowledge as incomplete but tended to overestimate their
current knowledge. Additionally, children of this age “may not see adults as omniscient, but they
do see them as knowing much more and understanding the world in far better depth than adults
themselves believe they do” (K. L. Lockhart et al., 2017, p. 44). Combining their optimistic view
of their own knowledge with the knowledge they may have in the future; children trusted adults
to help them build the knowledge they did not yet have. Aligned with Aristotle’s (340
B.C./2016) notion that virtues and knowledge could be taught and learned, K. L. Lockhart et al.
(2017) believed in the importance of adults honoring children’s need to be treated as future
equals, since children, in fact, saw themselves as future equals. “Future knowledge might well
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have been treated differently as it reflects not so much a trait or a skill, but something that is
acquired through exposure and motivation” (K. L. Lockhart et al., 2017, p. 44).
While teachers treating students as future equals and students considering teachers as
truthful sources of knowledge may seem contradictory, Church and Samuelson (2017) indicated
“children may favor the person who appears more confident in their knowledge over one who
appears uncertain” (p. 121). Revisiting Kidd’s (2016a, 2016b) virtue theory of IH being a
regulator of confidence, it made sense students would trust teachers who were confident in their
content knowledge and who treated them as future contributors to knowledge. Indeed, Church
and Samuelson (2017) found children made “judgments about whom to trust as an informant
based on intuitions about their moral character” (p. 123), which drew them to conclude “children
show an emerging capacity to judge whom to trust along dimensions defined by intellectual
humility” (p. 125).
In summary, a bridge was built between trustworthiness and treating students as future
equals. This bridge translated to teachers who were confident in their content knowledge and
who had an IH disposition were more likely to seek information from their students from two
perspectives. One, teachers would seek to understand what their students were understanding and
were curious about, illustrating Duckworth’s (2006) description of a researcher’s stance, and
“when teachers take a researcher’s stance in the classroom--engaging learners’ minds and
hearing what they have to say--the students are not the only ones who learn” (p. 172). Two, when
teachers modeled an appropriate confidence level in their content knowledge, students
recognized their IH and trusted them more. This was done by the teachers modeling a healthy
learning environment as all members of the classroom community (including the teacher)
engaged in genuine conversation.
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Summary of Literature Review
Summarizing the literature on IH while applying this literature to 6th-12th mathematics,
there were many different theories regarding the definition and characteristics of IH. While there
was no consensus among the virtue theorists regarding IH, several characteristics from a
sampling of the theories could apply to a 6th-12th mathematics teacher practicing IH. For
example, a 6th-12th mathematics teacher could display IH by being open to her students
thinking, indicating appreciation for the strength of ideas from her students (T. Porter &
Schumann, 2018; Tanesini, 2016). Additionally, a 6th-12th mathematics teacher could own the
limitations of her knowledge (Baehr, 2013a, 2015, 2017a, 2017b, 2018; Haggard et al., 2018; T.
Porter & Schumann, 2018; Spiegel, 2012; Whitcomb et al., 2017), indicating the vastness of
mathematics itself in which knowing all of the possible ways of solving problems and making
connections between mathematical concepts was virtually impossible.
In this light, a 6th-12th mathematics teacher holding an IH disposition would exude an air
of confidence when practicing IH according to Kidd (2016a, 2016b), while maintaining an
appropriate level of epistemic standing of her beliefs, like Church and Samuelson (2017). In
short, while there were many aspects of the current theories related to a 6th-12th mathematics
teacher, none of the theories completely captured what it might look and sound like for a 6th12th mathematics teacher to practice IH. For this reason, a GT methodology is described in the
following chapter to help define what an IH disposition might look and sound like in a 6th-12th
mathematics classroom from the teacher’s perspective.
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CHAPTER III
METHODOLOGY
The purpose of this study was to investigate and define characteristics of IH for teaching
6th-12th mathematics. Similar to there being a distinction between mathematical content
knowledge versus mathematical content knowledge for teaching (Loewenberg Ball et al., 2008),
this study’s purpose was to define what it meant to be the possessor of IH while teaching 6th12th mathematics versus being the possessor of IH in general. Therefore, this chapter is
organized to introduce the methodology, describe how participants were chosen, reveal my
positionality, outline the data collection process, and indicate ways in which my study adhered to
ethical practices.
Methodology
A grounded theory (GT) methodology was used to conduct this qualitative study.
Simultaneously providing rationale for the GT approach and for a qualitative study, there was a
lack of qualitative research about IH in 6th-12th mathematics education. After searching multiple
databases including Google Scholar, ERIC, and ProQuest Education Database with the following
keywords, there were only two studies involving IH, both of which were reviewed in Chapter II
(Brewster, 2014; Vashchyshyn et al., 2016). The search keywords were: intellectual humility in
6th-12th mathematics, mathematics teacher dispositions, intellectual characteristics, habits of
mind, teacher humility, mathematics education attitudes, humble disposition of mathematics
teachers, humility in mathematics education, and intellectual virtues in mathematics education.
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Due to the minimal literature surrounding IH in 6th-12th mathematics from the teacher’s
perspective, with neither of the two aforementioned studies defining what IH for teaching 6th12th mathematics was, using a GT methodology was designed to provide a theory to answer my
research question and subcomponents, which were:
Q1

What is IH for teaching 6th-12th mathematics?

Q1a

What are characteristics of IH for teaching 6th-12th mathematics?

Q1b

What beliefs do 6th-12th mathematics teachers hold while practicing IH?

An example of this subcomponent could be a teacher treating students as future equals.
Further, while there were eight empirical studies created to build reliable and valid
measurement tools for assessing levels of IH, there were only two studies relating IH with
mathematics, neither of which defined IH for teaching 6th-12th mathematics as mentioned above
in the online search for research. Hence, my research would help fill a gap in the current IH
knowledge base. Adding depth to the distinction between content knowledge and pedagogical
content knowledge, Loewenberg Ball et al. (2008) provided a detailed description of the main
difference, which was content knowledge was knowing mathematical content well, while
pedagogical content was “amalgam knowledge that combines the knowing of content with the
knowing of students and pedagogy” (p. 398).
Transferring Loewenberg Ball et al.’s (2008) addition of student and pedagogical
mathematical knowledge to the deep mathematical knowledge required for teaching, IH had the
potential for being distinguishable when considered from the perspective of a 6th-12th
mathematics teacher’s disposition. In other words, similar to the distinction between content
knowledge vs. content knowledge for teaching, my study investigated a possible distinction
between IH and IH for teaching. Intellectual humility has been recognized as a disposition and a
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habit of mind, which opened the door for IH to be a component of and facilitator for “specialized
content knowledge” (Loewenberg et al., 2008, p. 401).
Giving additional credence to a GT methodology investigating whether IH for 6th-12th
mathematics teaching may be different from IH in general, Carter and Shank (2016) conducted a
pilot study in which a 37-year-old, 12-year veteran 6th-12th mathematics teacher was
interviewed and observed. The results of that portraiture case study indicated there may have
been a type of pedagogy involving IH that was different from a layperson possessing IH. For
example, one of the main themes Carter and Shank (2016) found in their pilot study was how the
teacher valued her students’ input, opinions, ideas, and solution methods, a characteristic found
loosely in T. Porter and Schumann’s (2018) IH theories discussed in Chapter II.
Research Participants
Potential participants were identified via recommendations from colleagues. The request
was for veteran 6th through 12th grade teachers who had characteristics relevant to my study.
See Appendix H for a copy of the request. To ensure meaningful recommendations, the
recommending colleagues were individuals who had worked in their institution for a minimum
of 5 years and had at least 10 years’ experience in the mathematics education field. Additionally,
these colleagues had knowledge about and access to a variety of teachers. The criteria for
selection are described next.
Providing depth and rationale to the criteria selection, some components seemed
inappropriate to consider when building theory of IH for 6th-12th mathematics teaching. For
example, considering Spiegel’s (2012), Baehr’s (2015), and Whitcomb et al.’s (2017) account of
IH in which a person acknowledged her fallibility as a knower. In these accounts, the main
feature of IH was admitting to be wrong about some of our beliefs. Further, Baehr (2015)
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indicated we should accept the limitations we were incapable of changing or learning,
antithetical to growth mindset. For a 6th-12th mathematics teacher, it makes sense a teacher
could have been wrong in their mathematical beliefs and understanding, but “teachers must know
the subject they teach. Indeed, there may be nothing more foundational to teacher competency”
(Loewenberg Ball et al., 2008, p. 404). If we were to picture a teacher, specifically a 6th-12th
mathematics teacher, displaying fallibility to her students as the main way of practicing IH, we
could easily envision a teacher incapable of gaining trust from her students. As Church and
Samuelson (2017) noted above, children learned to trust adults within an IH environment,
indicating the way in which children learned to trust teachers in an IH environment would not
include the teacher admitting fallibility of knowing mathematical content as the main
characteristic of IH. Additionally, trust in a teacher may be formed differently than trust in an
adult in general since trust in a teacher has been imperative to the learning environment.
Therefore, adopting fallibility as a knower as the main component of 6th-12th mathematics
teaching was not a criterion for participant recommendation and selection.
Summarizing, the components of the reviewed IH theories that were considered as
criteria for participant selection were:
1.

Self-confidence in strong and deep content knowledge (taking part of Kidd’s

[2016a, 2016b] IH theory)
2.

A willingness to admit mathematics was vast, leaving much room for learning

about the subject from colleagues and students (a component of T. Porter and Schumann’s
[2018] added component of recognizing the intellectual strengths of others)
3.

Being open-minded with respect to the students’ ways of thinking about

mathematics. This might be described as a teacher who, rather than answering a student directly,
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would be more likely to say something like, “say more” (similar to the interconnectedness of the
intellectual virtues).
4.

Knowledgeable of mathematics reform efforts

After obtaining a list of 16 recommended teachers across 3 large districts in Colorado, an
email was sent to district liaisons asking for approval to conduct research (see Appendix I). Once
permission was granted, the recommended teachers were contacted via email (see Appendix J).
The email invited teachers to fill out a Google Form containing the 12 questions from the LOIHS survey (see Appendix F). Six (6) teachers responded to the survey. Five (5) of the six
teachers were contacted. The sixth teacher was not contacted because he was a science teacher.
A follow-up email was sent to confirm interest and schedule the first interview, after which two
participants decided not to participate. Hence, three (3) participants agreed to be interviewed and
observed. More participants were expected, but due to Covid-19 school closings, this was not
feasible.
Positionality
As of this dissertation, I was an 18-year veteran instructor of 6th-12th mathematics in a
large district in Colorado. I have been a constructivist who believed students needed to build
understanding of mathematics as the teacher facilitated productive discourse surrounding their
understanding. Hence, I have subscribed to NCTM’s (2000, 2014) recommendations for what it
meant to be an effective mathematics teacher, including finding a high-quality task allowing
multiple-entry points, good questioning, and productive discourse. Additionally, while NCTM
(2014) provided a list of productive and unproductive beliefs teachers could hold for effective
teaching, NCTM (2000, 2014) did not explicitly describe how teachers could or should listen to
their students. Hintz and Tyson’s (2015) description of complex listening helped provide a
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framework for this important aspect of productive discourse. As such, I suspected IH for
teaching mathematics included complex listening as a starting point for how a teacher would
practice IH. Once complex listening was being practiced, I suspected Hoyles’ (1985) description
of listening for learning would bridge complex listening with an IH disposition as the teacher
continued to be a life-long learner in her mathematical understanding of how concepts build
upon and connect to one another. The phrase, listening for learning, struck me as an important
phrase to describe the interaction between teacher and student, although Hoyles (1985) did not
intend the phrase to be used between teacher and student (he intended it for student-to-student
interaction). Further, I suspected, but was incorrect in thinking, IH for teaching 6th-12th
mathematics would include deep content knowledge with high confidence in this knowledge
while remaining open to multiple perspectives.
Through the act of high-quality questioning and listening while practicing an IH
disposition, I suspected teachers would be able to model for students what healthy engagement in
mathematics learning would look like from an intellectual perspective. Additionally, I believed
treating students as future intellectual equals was a key to component of IH, meaning the teacher,
when treating students as future equals, listened and responded differently than a teacher who did
not think of her students as future equals.
It was possible my participants did not share my position on high-quality mathematics
education, although their interviews indicated they did. Even so, I did not reveal my full
positionality when interviewing or observing participants. Rather, I revealed components of IH
in order to maintain positive and non-judgmental relationships with my participants. I did not use
the phrase, intellectual humility, until the end of the first interview to give participants the
direction of my research. Finally, I indicated to participants my study was designed to capture
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their experiences, thoughts, attitudes, and ideas while teaching and structured the evolving
interview questions to illuminate these things.
By revealing the purpose of the study and observing without judgment, I was fulfilling an
important ethical aspect of data collection, which was teachers felt heard, respected, and “treated
with dignity and their time respected” (Corbin & Strauss, 2015, p. 13). Finally, I practiced
reflexivity throughout the study to ensure my perspective(s) and biases were self-evaluated for
ways they may have influenced my research (Glesne, 2016; Merriam, 2009).
Data Collection
To begin data collection and in alignment with the grounded theory (GT) tradition of
interviews as the primary source of data collection (Corbin & Strauss, 2015), the selected
participants were interviewed for 45-90 minutes, one at a time, with ethical coding for themes
between each interview. Interviews were audio recorded, transcribed, and sent to participants for
member checking. See Figure 1 for a visual description of the data collection process.
Interviewing and coding in this manner adhered to GT development by creating categories based
on each interview prior to the next interview, “then returning to the evolving theory to fill in the
gaps and to elaborate on how it works” (Creswell, 2013, p. 85). Corbin and Strauss (2015)
provided structure and purpose for this method to illustrate how theory development differed
from other types of qualitative research.
In addition to well-developed categories (themes), there has to be linkages made between
the categories to each other and to an even more abstract concept that stands above the rest that
we call the “core category.“ The core category captures in a few words the major theme or the
essence of the study and enables all the other categories and concepts to be integrated around it
to form the theoretical explanation of why and how something happens (p. 13).
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Figure 1. Data collection and analysis plan.
Data Collection and Coding Timeline
The first round of interviews occurred in January and February 2020, with coding
between each interview. Each participant was interviewed once for a total of three initial
interviews. Transcripts were sent to each participant for member checking prior to observations
being scheduled.
There were two in-person observations. The first observation was done on February 27,
2020, and the second on March 11, 2020. The third in-person observation was not possible due
to school closures for Covid-19. Hence, two participants were observed in-person once each,
with a third observation via an archived video, for a total of two in-person observations and one
video observation from a teaching session dating seven years prior.
Three final interviews were conducted online due to Covid-19, all of which occurred in
May 2020. Each participant was interviewed once for a total of three post-observation
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interviews. Once all three final interviews were completed, transcripts were sent to each
participant for member checking, with the final synthesis of data occurring in May 2020.
Data Analysis Process
Once the first round of interviews was completed and coded, all emergent themes were
synthesized into broader categories. See Appendix K for a list of the semi-structured interview
questions for each interview. The questions asked from one interview to the next evolved to
reflect Corbin and Strauss’ (2015) recommendation, “as new analytic concepts arise during
analysis, the researcher needs to be free to follow up on questions without concern of whether or
not the same question was asked of previous participants” (p. 139).
Following the initial interviews, participants were observed because “it is not unusual for
persons to say they are doing one thing but in reality they are doing something else” (Corbin &
Strauss, 2015, p. 41). Two in-person observations (one per participant) were 80 minutes long and
recorded via video, then partially transcribed. Artifacts were photographed and included board
work and seat work tasks. My observations focused on the interactions between student and
teacher, and primarily focused on how the teacher elicited and reacted to student input, although
many things were observed including seat arrangement, how relaxed students seemed, how
comfortable they were with teacher errors, and how teachers responded to unexpected thinking. I
did not use a rigid observation protocol because in GT, “they structure the observations too much
and don’t foster discovery” (Corbin & Strauss, 2015, p. 41).
Following the observation process, each teacher was again interviewed once online for
60-75 minutes and was both video and audio recorded for a total of three interviews.
Transcriptions of these interviews were sent to participants for member checking. All interviews
and observations were ethically coded.

131
Reliability and Trustworthiness/Validity
A grounded theory (GT) methodology has the goal of creating a theory to offer
“explanations for why events or happenings occur” (Corbin & Strauss, 2015, p. 12). Like other
methodologies, ethics were at the heart of collecting and analyzing data. Since IH has been an
intellectual virtue, the data was naturally collected and analyzed virtuously by adhering to
important ethical and moral standards for research. Modeling Merriam’s (2009) sentiment,
“ensuring validity and reliability in qualitative research involves conducting the investigation in
an ethical manner” (p. 209).
There were several ways ethical and moral research practices were considered. Creswell
(2013), Glesne (2016), and Merriam (2009) as well as among others, used the term
“triangulation” as a way to encourage trustworthiness and reliability. By using multiple data
collection methods from multiple sources, I was better able to verify interpretations of data,
helping to contradict, modify, or verify themes found in the data.
Merriam (2009) described ways in which reliability and validity may be achieved, and
the following were used to create these important research aspects. These ways included:
1.

Triangulation

2.

Member checks

3.

Adequate engagement in data collection

4.

Researcher’s position or reflexivity

5.

Peer review/examination
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6.

Audit trail

7.

Rich, thick descriptions (p. 229).

For my research, I conducted two rounds of interviews for the three participants and one
round of observations for two of them. The third observation was not possible due to Covid-19
school closures. Matching Merriam’s (2009) recommendations for reliability and validity, I
gathered three forms of data (interview, observation, and artifact collection), and I memberchecked by transcribing each interview. The transcriptions were sent to each participant for
review via email. Further, I was fully attentive during the data collection, coding, and analysis
portion of my research, being intentional to maintain the voice of my participants. Revealing a
generic overview of IH and my personal background as a veteran 6th-12th mathematics teacher
in an ethical and reserved manner during the first interview allowed for reflexivity during data
collection. By ethical and reserved manner, I meant I briefly described IH in the context of
existing theories, and then allowed and invited participants to add details without judgment. As
Corbin and Strauss (2015) urged, “the ethics of doing qualitative research demand that a
researcher not jump to conclusions about meaning and that every attempt is made to explore all
possibilities and then to check these out against data or with participants” (p. 102).
Conducting qualitative research ethically has been the backbone of all research. The code
of ethics was specific about attending to respect, beneficence, and justice prior to and during the
research process. Glesne (2016) alerted us, however, “ethical codes will certainly guide your
behavior, but the degree to which your research is ethical depends on your continual
communication and interaction with research participants throughout the study” (p. 179). Glesne
(2016) walked the reader through many ways in which ethics could be practiced throughout the
research process. Included in these ethical considerations were ways in which respect,
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beneficence, and justice arose and the issues arising from them. Respect, for example, required
informed and voluntary consent from participants. However, qualitative research has been an
ever-changing process, so a one-time voluntary consent form seemed potentially unethical due to
a shift in the nature of the research. For this reason, it was critical to ensure participants knew
their participation was voluntary, and they could have chosen to exit the study at any time
without penalty as explicitly mentioned in the Participant Consent Form (see Appendix L).
Additionally, all collected data was, and is, protected in a safe location to ensure confidentiality
and anonymity to the best degree possible.
Beneficence included doing no harm and maximizing benefits as well as maintaining
privacy. My research rested on the ethical code of beneficence because the goal was to do no
harm while building a theory for IH for 6th-12th mathematics teaching. In this light, my hope
was teachers felt validated and appreciated in their work. Further, Glesne (2016) described
situations when thick description could not ensure anonymity even when pseudonyms were used
due to the situations described by teachers during an interview. While true, I did my best to
ensure privacy and anonymity from readers. My participants likely could identify themselves
while reading the vignettes and situations, I allowed participants to choose their interview
locations, and pseudonyms were used so others could not identify participants (Glesne, 2016).
Finally, justice needed to be practiced at all times. This included informing participants
of potential risks and benefits, making sure benefits outweighed the risks. Glesne (2016) detailed
ways in which ethical considerations may have gotten difficult. “By nature, ethical dilemmas
defy easy solutions” (Glesne, 2016, p. 179). Hence, she offered scenarios in which things got
sticky, such as over-reciprocating or taking on roles of exploiter, intervener, reformer, advocate,
or friend (Glesne, 2016, pp. 175-178). In summary, Glesne (2016) provided a detailed discussion
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about ways to ensure ethically gathered and coded data collection and analysis which helped me
maintain an awareness of my positionality, inspiring reflexivity as I conducted my research.
Conclusion
With ethics as the foundation of my research while adhering to the guidelines set forth by
the Institutional Review Board approval (see Appendix M), I was excited to illuminate ways in
which teachers practiced IH as I developed an emerging theory of IH for 6th-12th mathematics
teaching. Through willing participants, ethical practices, and structured coding methods, I
revealed a promising theory for 6th-12th mathematics teaching relatable and meaningful to other
6th-12th mathematics teachers.

135

CHAPTER IV
FINDINGS
This chapter presents the themes that agree, disagree, or step outside of the current
literature surrounding IH. Beginning with a discussion of the data analysis process and a portrait
of each participant, I present a comprehensive description of the themes that emerged from the
data surrounding characteristics of IH for teaching 6th-12th mathematics and the beliefs teachers
held in order to foster the practice of IH while teaching. The chapter concludes with an explicit
discussion of how the data helped answer my research questions, which are:
Q1

What is IH for teaching 6th-12th mathematics?

Q1a

What are characteristics of IH for teaching 6th-12th mathematics?

Q1b

What beliefs do 6th-12th mathematics teachers hold while practicing IH?
Data Analysis Description

Remaining true to GT methodology, the data analysis process began with one round of
initial interviews (one per participant, three total), between which data analysis occurred. Once
all initial interviews were completed and coded, two in-person observations (April and River)
and one archived video observation took place (Amy), again with coding occurring prior to the
next observation. One round of final interviews followed, one per participant (three total), with
data analysis being completed between interviews. Concluding the data collection and analysis,
overall themes were synthesized, incorporating relevant data. This section details the coding
process for all interviews and observations.
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The coding process adhered to GT recommendations (Corbin & Strauss, 2015) for in
vivo, process, initial, and focused coding with each pass establishing emerging themes broader
than the previous. For example, in vivo coding included isolating specific words or small phrases
to hear the speaker’s voice, such as “I,” “we,” “get,” ‘give,” “in the room,” etc. The in vivo
coding helped orient me to each participant’s perspective to honor their voice. The context of
each in vivo code led to process coding. For example, when a participant would say “I” or “we,”
I looked at surrounding text to create process codes, typically ending in “ing.” Doing so helped
me determine if the teacher was referring to students, themselves, what they believed their
teacher role to be, or what they appreciated/found frustrating about the profession.
When coding the three initial interviews for the process codes, I did not attempt to
compile participants’ categories until all three interviews had been coded, although some of the
process codes below matched with multiple participants. Coding in this way created a multitude
of process codes, including
•

Being open to the unexpected

•

Doing what others think is best

•

Believing in students

•

Evaluating reality

•

Wanting to make a difference

•

Questioning what’s right

•

Empathizing with students

•

Theorizing about ‘best’ teaching

•

Appreciating others

•

Using the 5 practices for

•

Appreciating creativity

productive mathematical

•

Appreciating freedom

discourse

•

Appreciating non-normal

•

Being comfortable

•

Defining what it means to learn

•

Defining message to others

math

•

Describing strategies
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•

Feeling proud

•

Standing up for ‘what’s right’

•

Inspiring reflection

•

Supporting kids in the learning

•

Learning from others

•

Loving learning

•

Visualizing reality

•

Modeling

•

Working with the confines of the

•

Needing affirmation

•

Being vulnerable

•

Setting aside self

process

job
•

Reconciling reality with ideal

As the reader can see, there were many process codes during the first pass needing to be
compiled. Therefore, the quotes identified in each of the process code categories were re-read
and re-coded to begin the collapsing process as focused codes took shape. To illustrate,
following is a detailed example to show the way in which the codes beginning with
“appreciating” were combined and collapsed.
There were four process codes beginning with “appreciating.” As I read through the
quotes in these categories, I wondered how they were connected or disparate, and had a general
curiosity for how “appreciating” fit within teaching mathematics with IH. For example, I realized
the quotes embedded in the ‘appreciating creativity’ process code mainly described how teachers
appreciated when students provided multiple solution strategies. As I pondered this process code,
NCTM’s (2014) eight effective teaching strategies entered my periphery. Specifically, NCTM
(2014) highlighted that when teachers believed lessons should be structured to engage students in
mathematical thinking, they were more likely to invite varying solution strategies from their
students (p. 10). As I realized the focus of the quotes in the “appreciating creativity” code
aligned with NCTM’s (2014) discussion of mathematics reformed pedagogy, I began to see
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certain conditions as supports to help teachers practice IH while teaching. This happened even
though I did not have a clear vision of what teaching mathematics with IH was yet. Eventually,
the four “appreciating” codes were collapsed into a single “appreciating” focused code, with tags
for how teachers’ beliefs helped them create conditions to promote discourse in line with
reformed pedagogical efforts. Other existing literature was also considered, although the current
literature was not the driving force for creating focused codes or comparing process codes
because GT requires the researcher to remain open and reflexive during the entire coding
process. For example, T. Porter and Schumann’s (2018) made the claim IH includes appreciating
the intellectual strength of others. While T. Porter and Schumann (2018) did not specify who
“others” were, the explicit appreciation of students’ intellects (as opposed to adults or peers) was
not included in their work. Therefore, providing space to intentionally include the appreciation of
the intellectual strengths of students, I felt, was necessary. Eventually, the ‘appreciating’ focused
code, other focused codes such as “believing in the importance of creating and maintaining a
shared learning community,” NCTM’s (2014) recommendations for reformed pedagogy, and T.
Porter and Schumann’s (2018) appreciation code were combined to create the broader
“Conditions to Help IH Prosper” axial code.
Giving more detail to this discussion, I will highlight some quotes in some of the
“appreciating” process codes to provide a more robust picture of the types of quotes I used to
collapse categories. For example, River showed an appreciation for the strengths in colleagues,
saying, “We have a strong math team,” and, “It’s great having my partner, a strong math
teacher.” Further, River reflected on a past professional development (PD) experience in which
the instructor was uncomfortable to let participants disagree, reflecting River’s appreciation for
openness. “That uncomfortableness, he didn’t [sic] like that. Maybe he feels he’s trying to
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protect people.” River admitted he did not understand this PD instructor’s approach, instead
noting he appreciated when others practiced openness and a willingness to learn together. “We
have discussions, and we’re okay to disagree with each other, and there’s nothing that feels bad
about that, ever.”
Illustrating an appreciation for the support of others, and/or perhaps an appreciation for
how others could promote growth, Amy said about a colleague, “she really helped me
transform,” and “she was very instrumental in giving me ideas, suggestions, challenging me,
pushing me, to grow in that sort of way.” Showing a similar appreciation, April recalled, “I had
an incredibly supportive principal.” Showing an appreciation for the intellect of others, April
also noted, “I want to hear other people’s ideas.”
Continuing with the evolution of the ‘appreciating’ category, it is important to note the
role in vivo coding continued to have throughout the process. For example, in the quotes above,
River said, “we,” possibly indicating he felt connected to others, where Amy and April said,
“me” and “I,” possibly indicating they were internally reflecting on the impact others had made
on them. This is not to say River was not reflective, nor is it to say Amy and April did not feel
connected, but it is worth noting the in vivo coding was embedded in subsequent passes to gather
voice and context. Importantly, I acknowledge the possibility these responses were engendered;
further research is needed to determine whether this was the case. More on engendered responses
are in the Future Research section below.
Returning to how the “appreciating” category was collapsed, I wondered in what way
collaboration was embedded in IH for teaching based on the quotes above, which implied
teachers appreciated their colleagues’ input. After noticing how teachers may appreciate
collaborating with others, I wondered about the connection between collaboration and
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appreciating the intellect of others. Combining these, with the focus of how this connection may
play out with students, my eyes began to open to the possibility of collaborating with students as
I focused my attention to what happened in the classroom, while teaching. At this point, there
were many quotes and codes swirling around that needed to be summarized. Appreciating the
intellect of others (Porter & Schumann, 2018), NCTM’s (2014) reformed recommendations, how
teachers appreciate collaborating, Tangney’s (2000) description of IH being “others-focused”
(Chapter II), and the notion of treating students like future equals culminated into the major
theme of learning with students.
Furthering the discussion and evolution of the “appreciating” category, I realized the
things participants appreciated (such as allowing students to explore mathematics) led to an
action (or several) while teaching. To illustrate, all three participants believed allowing students
to explore mathematics was important. For example, April described her typical lesson pattern to
be “review, introduce, explore, discover, practice, and summarize,” although she admitted “they
can’t all be like that.” Transitioning to River, in one part of the interview, he highlighted his
expectation during warm-up time where students “know they’re supposed to be exploring, and
they’ll explore.” Amy took her appreciation one step further into her pedagogical practice. Upon
hearing an unanticipated question from a student, she would say, “that’s a really cool question,
let’s explore that.”
Concluding, when compiling these quotes, I had to make a decision about the role
“appreciation” played in IH while teaching. Ultimately, I decided most of the quotes in these
codes illuminated ways in which teachers created an environment conducive to practicing IH
while teaching rather than being a part of IH itself because they highlighted events that happened
outside the classroom. My research purpose was to investigate what IH while teaching looked
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like, which meant I had to focus on what happened when participants were teaching. Primarily,
this meant I needed to focus on how teachers interacted with students during practice. Therefore,
the process codes of “appreciating” mostly pointed to beliefs teachers held about mathematics
reform as well as conditions to help IH prosper rather than being major themes of IH while
teaching. The quotes outside of these two important periphery aspects of IH while teaching
helped form the very important theme of learning with students.
One more example (not detailed) shows how nine process codes were collapsed into a
single axial code of “hindrances.” Originally there were two focused codes of “reality versus
ideal” and “navigating the confines of teaching.” Together, they created the axial (and periphery)
code of “hindrances.” These nine process codes are below.
•

Doing what others think is best

•

Evaluating reality

•

Questioning what’s right

•

Visualizing reality

•

Theorizing about ‘best’ teaching

•

Working with the confines of the

•

Standing up for ‘what’s right’

•

Supporting kids in the learning
process

job
•

Reconciling reality with ideal

Like the previous detailed example, these codes seemed to contribute to the ease with
which teachers practiced IH but were not a part of the “in-the-moment” interactions between
student and teacher. Therefore, the “hindrances” axial code is mentioned below, but will need
further research to determine the role each of these hindrances truly have on the teacher’s ability
to practice IH while teaching, if at all.
The above discussion illustrated how some process codes helped frame IH while
teaching, but there were some process codes that ended up not being used at all as they ended up
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extraneous. For example, all three participants made comments about what they described as
high-quality teaching that were initially included in the process code, “describing high-quality
teaching.” To illustrate, River commented on the idea of students exploring a topic with no
guidance or goals. Referring to a 2006 article he had recently read, he recalled how “they talked
about unguided instruction. . . What does that look like? What does that even mean? And [the
authors talked about] how that’s not effective . . . but anything unguided is going to be
ineffective.” His point was to say teachers need to have mathematical goals when teaching, and
while open-ended tasks are a good teaching strategy, having appropriate guidance and scaffolds
were important. At a different point in the interview, he said “sometimes you just got to make
jokes out of stuff.” Ultimately, I decided the participants’ opinions about what high-quality
teaching looks like, in and of themselves, was less relevant than the beliefs these statements
revealed. Therefore, this category was not included except to capture beliefs such as their belief
in reformed pedagogy.
Related to the above was a process category titled, “having an opinion about other
teachers.” Like the above, the way in which participants talked about other teachers often
revealed their beliefs. For example, Amy noted “some math teachers are very sequential and
concrete.” Her statement did not seem to be a criticism, but rather revealed her belief in being
flexible and open to altering the path of the lesson as important to her. River also provided
statements about other teachers.
I think there are some teachers, they’re not comfortable, they just want to be told what to
do and they’re happy if they’re just told what to do. That’s all right, some people are like
that. That’s definitely not me at all! (laughing)
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Continuing his train of thought, River added, “There are lots of innovative, caring, creative
teachers. And then there are some that are very traditional, it’s a great blend, it really is.” In
short, the statements in these two categories themselves provided insight into each participants’
beliefs, but the categories as a whole did not have a place in the overall data summary.
Other process and focused codes were ultimately disregarded as well. For example, codes
such as “background information” and “needing affirmation” were not included because they did
not relate to things happening in the classroom with students. To give a better picture of these
types of quotes, in the “background information” code, all three participants gave background for
how and why teaching was a possibility for them. April discussed why she entered the teaching
profession, noting “the demands of my old job was too much.” Amy also recalled a memory, “I
just started teaching when I was about 15. So it gave me that experience to find that I enjoy the
teaching aspect.” River remembered “when I was younger, I worked with some special needs
kids, and when adults are telling you you’re doing a good job,” he felt good about what he was
doing. In the “needing affirmation” code, River described a typical faculty meeting in which:
It’s like leadership is talked about this and this, and no time for input, I always feel like I
have input, and even if they’re not going to take it, there are ways that you can say we
appreciate that, I mean you can even lie to me. You can say I appreciate what you’re
saying, walk away and I know you’re lying to me (laughing).
April also appreciated when other affirmed her actions. With respect to a student who was
seemingly uninterested in mathematics who gave her a small token of appreciation, April
interpreted his gesture to mean, “what he was saying is thank you for not giving up on me.”
These process codes ended up being deemed not relevant because they were able to establish
context but did not describe an interaction between teacher and student.
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Wrapping up the coding process discussion, one more omitted code will be discussed in
detail due to the fact it remained a major theme, or at a minimum an important discussion point,
until the final write-up. This category was called “not IH.” At first, I thought a discussion of
characteristics of what IH was not would be valuable when framing the discussion of what IH is.
In fact, in the final interviews, participants were asked to name characteristics of a person they
pictured not practicing IH in an attempt to help define IH while teaching. Their answers included
characteristics such as teachers with a “my way or the highway” (Amy) mentality, who were
“impatient with students” (April), and who implied mathematics was easy by saying, “surely you
can see . . .” (River). When the final themes were compiled, I decided while exploring
characteristics of teachers who may not be practicing IH while teaching seemed valuable, my
research questions did not beg for an exclusive section of this type of discussion, so this category
was omitted.
In summary, I adhered to the GT recommendations of coding small words and phrases
first, then broadened the context to create more robust themes for each pass of coding. I
attempted to hear the voice and context of each participant since teaching with IH seemed to be
different than practicing IH in general. The current literature also guided my thinking, although I
was unsure how the current IH virtue theories fit within teaching 6th-12th grade mathematics
with IH. For example, “owning one’s limitations,” “appreciating the intellect of others,” “IH as a
regulator of confidence,” and “admitting fallibility,” were in the back of my mind and I
attempted to find evidence of teaching 6th-12th grade mathematics while practicing IH within
the existing literature, but was unsure of their role. As GT methodology suggests, I kept an open
mind and was reflexive about my coding to ensure I remained open to evidence of consistencies
and differences with existing literature as well as new themes about teaching mathematics
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specifically with IH. The coding process was done ethically as I practiced beneficence and
presumed positive intent in participants. The final beliefs of IH is important in mathematics, and
students should be treated as future equals, and characteristics of learning with, and being
balanced were decided upon after careful attention to the voices of the participants, mixed with
ways the data concurred with or diverged from the existing literature and whether they were
relevant to my research questions.
Participants
This section provides a description of each of the three participants to help better orient
the reader to them. All names are pseudonyms. Included in this section are IH scores according
to the empirical IH measurement tool, the L-OIHS described in Chapter III (see Appendix F).
Participants filled out the 12-question survey to indicate their interest in this study. The survey is
divided into three sections of four questions each, comprising three main components of IH
(Haggard et al., 2018). The three components are love of learning, appropriate discomfort with
limitations, and owning intellectual limitations. The fourth score is an overall average score, and
all scores are to be interpreted as the higher the average score, the more intellectually humble the
participant is, per Dr. Wade, one of the authors of the scale (personal communication, July 10,
2019). Therefore, four average scores are reported on a scale of 1-9 in Table 1, one per category
plus the overall IH score. An interpretation of these scores accompanies the summary of research
questions in the conclusion of this chapter.
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Table 1
Participants’ Average Intellectual Humility Overall and Subcomponent Scores
Category per the L-OIHS

Participants
April

River

Amy

I.

Love of learning

8.50

6.00

9.00

II.

Appropriate discomfort with limitations

8.25

7.25

5.00

III. Owning intellectual limitations

8.75

8.25

8.50

IV. Overall score

8.50

7.17

7.50

Note. Scale in Appendix F

Participant 1: April
April was an 18-year veteran teacher who taught 8th grade mathematics “in the same
building, in the same classroom, in the same district; I just really like it.” April obtained her
teaching license through an emergency alternative licensure program, meaning she did not attend
traditional teacher preparation classes at a university. Due to this, April had to learn the
profession of teaching on her own and in-the-moment, every moment, attending multiple PDs to
help her learn as she went. April worked in the “top middle school since we opened, and there’s
huge pressure on us to maintain that.”
April loved working with:
Struggling learners to help them “see” math and get those a-ha moments. I enjoy working
with them immensely, if they’re motivated to work . . . I love working with the kid that
doesn’t get it, doesn’t get it, and then they try one, two, or three different ways to see it,
and then that lightbulb moment.
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April was very proud of the number of hours she has spent in PDs and claimed, “I have probably
1,000 hours of professional development!” She felt very motivated to attend PDs so she could
provide her students the same personally rewarding experiences she had. “I try to recreate the
environment of, ‘where did I learn from best?’” Further,
I don’t take PD for the pay raise. Of course, that’s part of it, but of course you’ve just got
to keep learning, you’ve just got to keep refining your craft, so there’s a part of me that
naturally thinks I just have to keep going. I’ve got to keep growing myself, but another
part of me is that I want to hear other people’s ideas.
She indicated she wanted to learn about others’ ideas because “I’m a relatively shy person when
it comes to adults. It takes a lot of me to step out of my classroom and say ‘hey, let’s share
ideas.’ But you get a lot from it, if you do.”
April also loved learning because she felt very strongly that in order to be a good teacher,
you have to continually be a student.
You have to be that person that’s learning something new, and in turn, you can be more
patient, more guiding, more nurturing, to your own students who are trying to learn and
who may be struggling in some way. Because it’s like, “oh my gosh, I went through that
yesterday, I get you.”
By constantly finding ways to put herself in the “student” role, April believed she was better able
to empathize with students to help them through their learning journeys. To April, empathy
invited students to say, “‘yes, I’ll let you teach me now’ . . . so that’s why I like to be a student
on an ongoing basis so I remember what it feels like to struggle and not to already be an expert in
something.” April’s need to show empathy as a tool for gaining trust partly mirrored Kidd’s
(2016a) description of IH.
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April was a proponent of mathematics reform, citing the work of Dan Meyer and Robert
Kaplinsky as people she admired.
I’ve always said, my job would be a lot easier if I just stayed at the board and said, “Ok,
stop. Number one is this step, number two is . . . this. Take some notes and we’ll
practice.” But that is wholeheartedly against my core.
April believed her efforts, while “exhausting,” were rewarding and appreciated by her students.
Sometimes I say I’m so tired I’m just going to do that [lecture]. I can’t, I’ve just got to
make it more meaningful for them rather than just telling them what to do. I tell them, “I
want you to ‘see’ math.” And a lot of my students tell me that that’s why they like
working with me, is because for the first time ever they understand math. And I say, “it’s
because you see math, I’m not just telling you what to do.”
April’s sentiment revealed her philosophy on teaching mathematics, which was to be “wiser
about the why’s. Don’t memorize, understand.”
In terms of IH, April believed a major component of IH is that “even though I’m the
teacher, I’m not the bearer of all knowledge.” She believed teachers should be on the “same
intellectual level” as their students, and even though they “aren’t, the teacher can try to put
themselves there and say, ‘hey, let’s work together to build. I can learn from you, you can learn
from me, I know some things, you know different things.’”
Kotzee (2018) and Garcia and King (2016) indicated there were stages of development
through which people must work to learn the intellectual virtues, implying the intellectual virtues
can be acquired and mastered in different stages. As April learned the teaching profession while
practicing and attending PD, she was ambiguous in her self-report rating of IH. At one point, she
described herself relative to other teachers, saying, “those teachers who are like, ‘I have all the
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knowledge, I have the information you have to get it out of me,’ I’m not that at all.” At another
point, however, she equated her constant need for learning as a way to “observe, soak in, ‘how
do other people reach my brain?’ And then I try to emulate them.” April realized a consequence
of emulating is who is doing the work in the classroom. “I realize I’m doing that more than my
students.” This ambiguity of wanting to learn from her students while simultaneously trying to
emulate how others teach seemed to hinder her ability to allow ideas to do so, possibly indicating
April was in a beginning stage of understanding and being able to practice, the intellectual virtue
of IH. See Table 1 for April’s overall IH and subcomponent scores.
Participant 2: River
River was a 20-some-year veteran who has been “in the same classroom all 20-some
years. I’ve taught 6th grade math all the years I’ve been teaching. And I’m going to retire
teaching 6th grade math.” River did not always envision himself being a middle school math
teacher. Instead, when he was little, he either wanted to “raise pigs or be an astronaut. And as I
told my kids, this is middle ground.”
River believed mathematics was “messy” and appreciated when students were confused
so he could remind them how messy mathematics really was. “I want them to see the wonder.”
He believed 6th grade students could do hard things and sometimes intentionally chose tasks that
were challenging. For example, River chose a chaos theory task in which the mathematical ideas
of infinity, recursive relationships, and Sierpinski’s triangle were the heart of the lesson. “Come
on, that’s not 6th grade stuff we were exploring!”
He was a proponent of doing “what’s right for kids.” He admitted he used that phrase
often, and when asked what it meant, River said, “this is going to sound cornball, but anybody
can teach math, but you want to make them [students] look forward to coming to school, you
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want to make them excited, and find joy.” By “joy,” River eluded to students feeling comfortable
and excited to explore their own interests. During my observation on March 11, 2020, a student
took the designed lesson in a new direction, which was perfectly acceptable for River, noting this
student, “goes in all different directions all the time. But, man, in that case he was exploring
what he wanted. And it wasn’t the question I had asked him to explore, but it was still great
mathematics.”
River was fair. He was a proponent of heterogeneous grouping of students and felt
uncomfortable with separating students based on ability and calling the class ‘advanced.’ He
recalled he and a colleague were “not so excited about having this accelerated or advanced class
or whatever. So, we had mixed groups, we held off as long as we could. A long time.” He
eventually recognized the district drove many decisions and accepted that while his input was
valued, his opinion was not the driving force.
Knowing that the directive is to do this [separate kids] . . . and for the longest time we
had our advanced classes or whatever it was supposed to be called, I think I went with
accelerated, because advanced just seems too pretentious. And then later, administration
comes back and says we have to name it advanced, because of State tracking and if it’s
not called this then they can’t. . . . And I was like okay, whatever, do whatever you want
to do.
River was comfortable with not solving problems immediately, knowing the topic would
be revisited at some point throughout the year. He was fairly laid back about things like this and
while he felt pressures within the job (such as the naming of the class), he did not feel the same
pressure while teaching. He admitted his mathematics class was rarely predictable. “It’s never
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the same every day. But it’s never scripted, I’ll tell you that! The warm-up is scripted, and the
direction we’re going. But then, it’s feeding off the kids.” River’s philosophy on teaching was:
I’m hoping they can just be comfortable with the messiness of it [mathematics]--the not
knowing and hitting those roadblocks. . . . The math teaching is trying to find that good
balance of being aware of who you are as a learner, being excited, and helping kids get
excited to face those challenges and to look forward to not knowing something every day.
I mean that’s what math is.
When asked about IH, River was tough to pin down. He rarely talked about himself,
keeping the conversation on the students and policies impacting them. After much thought, River
decided IH included being open to reflecting and having conversations with others. Also, “being
open to learning from different people, I mean kids, and then looking back to the ideas you used
to have and how they’ve changed . . . I don’t know . . . always learning, I guess.” Unlike April
(above) and Amy (below), River did not say where he stood in terms of his own IH. See Table 1
for River’s overall IH and subcomponent scores.
Participant 3: Amy
Amy was a 15-year veteran of teaching high school mathematics, ranging from Algebra I
through College Trigonometry. Amy did not grow up envisioning being a math teacher, and only
decided to become one after literally having an epiphany in the middle of the night. Amy lacked
direction in college, and thought,
I can’t keep doing this. I need to figure out what I want to do. And it literally came to me
and I said, “I’m going to be a teacher. I want to teach math (pausing while looking
around the room) . . . where did that come from?” It really did just click.
Amy’s further rationale for wanting to teach math was because:
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Math was always a subject that you would hear people say that they hate it and it would
follow up with a name of the reason why they hated it. People don’t normally say, I hated
social studies because of Mr. Smith. But very commonly you’ll hear, “I hate math
because of . . .” and then they name a teacher. It’s one of those where I thought maybe I
can change that.
Amy admitted she was a “control freak,” but had relatively recently been letting go of the
need to control situations, and by doing so, had found a new sense of freedom in herself and her
teaching. She said, “I can’t control certain things . . . so I have to let go of that because I feel like
there are a lot of areas that maybe have always been within me . . . I’m a lot more carefree.” As a
result, Amy has noticed a change in herself in “areas of creativity that I never had before that are
now seeping out of me in different ways.” This newly discovered freedom was exciting to Amy
as she transferred her creativity into the classroom.
There have been a lot of times in class where I have an idea, and I just let it go, and I
don’t have a set time frame, or outcome, or whatever. It’s been fun to let that freedom of
curiosity to let students go and get out of their way.
Amy believed students were responsible for “working together, . . . responsible for being
curious, they’re responsible for asking questions. And they have to own that. I’m always in their
corner supporting them. But I’m not just going to tell them answers, ever.” Amy’s philosophy on
teaching mathematics was:
All students are mathematicians and that I want to be more of a guide to help them learn
mathematics. I am not the end-all be-all, I don’t have the answers, but I want them to be
active learners. And I want them to develop curiosity and be able to see where that takes
them.
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Amy believed she could be the “poster child” for IH, citing her ability to not let her
mistakes define her. Her self-proclaimed IH was contrary to the IH self-report paradox described
by the empirical researchers in Chapter II (Alfano et al., 2017; Deffler et al., 2016; Haggard et
al., 2018; Hoyle et al., 2016; Krumrei-Mancuso et al., 2019; Krumrei-Mancuso & Rouse, 2016;
Leary et al., 2017; Meagher et al., 2015). “I’m not above making mistakes and owning those
mistakes . . . I say, ‘I screwed up, I’m going to own it.’” Amy was quick to admit “we don’t
know everything . . . we need to admit that we’re all learners, we should constantly be striving to
learn.” For Amy, she felt IH naturally connected to growth mindset, noting, “if we’ll get out of
own way and allow ourselves to admit we don’t know something, maybe we can learn.” See
Table 1 for Amy’s IH overall and subcomponent scores.
Major Themes
The data revealed a myriad of components related to IH while teaching 6th-12th grade
mathematics. Some of these components contributed to teachers creating an environment
conducive to practicing while others helped define what IH while teaching mathematics looked
like. Figure 2 provides a visual structure to the components contributing to, or being a part of, IH
while teaching mathematics. This section discusses each component in the order of their
numbering in Figure 2:
1.

Conditions to help IH prosper,

2.

Beliefs and characteristics of IH while teaching mathematics,

3.

The possible role of deep content knowledge, and

4.

Possible hindrances to practicing IH while teaching.
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2. Overview of IH for teaching
6th–12th grade mathematics

Figure 2. Components of and contributors to intellectual humility while teaching.
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Conditions to Help Intellectual
Humility Prosper
While the purpose of this research was to help define IH for teaching 6th-12th
mathematics, several conditions surfaced that provided a favorable environment in which to
practice IH while teaching. These conditions should not be considered prerequisites or necessary
conditions, rather should be considered points of interest when fostering teachers’ IH while
teaching. In other words, when developing IH in teachers, fostering these beliefs will likely
promote a more favorable environment in which to practice and grow IH while teaching.
Included in the conditions were influential past experiences. This section outlines these
conditions, broken into beliefs and experiences. See Figure 3 for a visual overview of these
conditions and the structure of how this section will be discussed, starting with beliefs teachers
held.

Figure 3. Conditions to help intellectual humility (HI) prosper.
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Beliefs Teachers Held
The data revealed certain teachers’ beliefs helped provide a rich opportunity in which IH
was able to prosper. These beliefs were: believing in the importance of creating and maintaining
a classroom culture in which students and teacher were a shared community of learners;
believing mathematics education reform is valuable; believing the role of the teacher is more
than just teaching content; believing mathematics is beautiful and creative; and believing IH is an
important virtue to practice while teaching. This section details these beliefs to help set the stage
for fostering an environment where IH can be practiced. At the end of each section is a brief
discussion of how the condition is possibly supported by current research.
Believing Building and Maintaining a Strong Community is Important. The data
revealed teachers built and maintained a community of learners in which mathematical
exploration was encouraged. This type of community promoted mathematical discourse in which
the teacher was one of many contributors. Practicing discourse provided the opportunity for
teachers to practice IH while teaching as they interacted with students through discussion. This
section provides strategies teachers used to support the claim teachers believed in building and
maintaining a strong community of learners. The conclusion of this section will connect this
claim to current research.
Amy encouraged and modeled making mistakes as one way to build community. She
believed mistakes were a part of the learning process and modeled this with the hope students
would be more willing to explore mathematics without fear. “Students have to see that side of
you and be comfortable with, ‘you made a mistake and then you moved on, and it wasn’t the end
of the world. Oh! I can make mistakes too.’ Developing community is huge.” April agreed,
noting,
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It does take a huge effort on my part to develop a culture that is inviting and welcoming
of mistakes. That takes weeks to get kids comfortable to realize, though, it’s okay to
make mistakes. It’s okay to say, “hey, can I have a coach?” (a student coach because I
like to have students help each other).
River agreed building community in the classroom is critical, “that’s a 100% yes!” and extended
his thoughts to include the community outside the classroom as well.
It’s nice to be in . . . a small community, that’s very close, and parents talk for sure. And
once you’re there established . . . you make those good connections and they know you
care about their kid. Oh man, now you have a team on your side. It’s so nice. Oh, now
we’re getting bigger out there and kids come from all over, but you still have that word of
mouth, that “we’re so happy to have our kids there.” That really helps, it gives you a little
extra power and freedom to do what you know is best for kids.
To maintain the learning community they had created, teachers took a variety of actions
in the classroom in addition to the above examples of having outside community support and
admitting mistakes are acceptable. Table 2 is a frequency table summarizing examples from my
observations of ways teachers maintained their community of learners. April’s observation
represents a 90-minute period, River’s an 85-minute period, and Amy’s observation, being an
archived video, consisted of edited portions totaling 34 minutes.
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Table 2
Actions Participants Took to Maintain Community
Action

Participant’s Frequency During Observation
April

Amy

River

Using Humor/ Laughing with Students

10

4

22

Inviting Students to Contribute to Conversation

21

20

36

Honoring Student Ideas by Giving them
Credibility

10

12

28

Encouraging Students to Not Give Up

7

7

4

4 (short periods)

3 (long periods)

21 (time varied)

13

14

24

Providing Opportunity for Having their Own Ideas
via Individual Think Time or Collaboration
Listening to Learn what Students were Thinking

In addition to the actions included in Table 2, April and River provided examples of ways
they maintain community. April described her thoughts as students entered her classroom.
I say, “What’s the mood of this classroom, how hard am I going to have to work? Is
everybody already in a good mood, are they ready to work or do I have to energize them,
wake them up?” Basically, entertain them. Teaching is far, far more than just content.
April continued by giving an example of when she takes attendance digitally. She said she would
look “at the name on my computer, and if I don’t know whether they’re here or not, I know I’ve
done something wrong already. I have not reached out to that one child. And that’s bad.”
River felt it important to sometimes take responsibility for students’ confusion to help
them feel more comfortable when beginning a problem. During my observation, River admitted
the content was challenging and/or his instructions were not clear eighteen times during the 85minute period. River indicated sometimes he would:
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Be purposely vague because I want it to be open and exploratory, other times my
directions aren’t clear, and it doesn’t really matter. . . . When I see the same kids asking
the same stuff, or maybe not getting started, then I’m just going to say something like,
“oh, my fault, I wasn’t clear about this.”
To help students be comfortable with perseverance, River acknowledged “math is
messy,” and believed “you have to massage that [message] for a long time, so you get kids on the
right track.” By right track, River meant both being willing to begin a problem with confidence
as well as being comfortable with not knowing the solution right away. River acknowledged
when school closed due to Covid-19, some students “went back to some of those same . . . ‘I
don’t get this.’ . . . I just said, ‘this is no different than when we started. You’re supposed to have
struggles at times.’” River’s frustration with not being able to interact with his students during
the school closures highlighted the importance of community on students’ confidence and
willingness to learn mathematics.
Due to Amy’s observation being an archived video edited to focus on student-to-student
discourse, I was able to count a few instances of teacher encouragement (listed in Table 2), but I
am unable to provide a current observed illustration. Therefore, I will provide an example during
her interview of how she perceived herself encouraging students to not give up and connecting to
growth mindset.
I love to go back to Carol Dweck, that whole growth mindset of, “hey, do you know that
your brain actually grows more neural pathways when you screw up?” So, sometimes
kids are like, “Whatever,” but [I say to them:] “By owning that, you just made your brain
stronger. So great job.” . . . Sometimes I think I’m overly encouraging.
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To start the connection to current literature, I first turn to Kidd’s (2016a, 2016b) virtue
theory describing IH as a regulator for confidence. Kidd (2016a, 2016b) described IH as a
regulator for three types of confidence as described in Chapter II: agential, collective, and deep.
All three of these confidence types played into the teacher’s ability to practice IH as they built
and maintained community. By encouraging students to not give up, inviting their ideas into the
conversation, and promoting a positive attitude about mistakes, for example, teachers were
simultaneously regulating the confidence of themselves, the individuals, and the group.
April helped illustrate what an environment might look like if the community was not
maintained by describing a student who was:
Mean. I would watch her, she was like a puppeteer, I could just stand back and watch
how she manipulated so many of those kids in there. And they would follow her
direction, but you could also tell they were afraid of her. . . . She was very rude and
abrupt, and I think a lot of times the students’ personalities can make or break a
classroom.
April expressed how this one student, through her manipulative tactics, hindered April’s comfort
and confidence practicing IH because when April showed vulnerability by admitting her
knowledge was incomplete, this student would mock her vulnerability rather than use it as a tool
to ease math anxiety and maintain the learning environment.
Amy helped us get the opposite glimpse, of a class where a collaborative learning
community had been established. She was lucky to teach a 2-year class with the same students
both years. Amy described the beginning of the first year to include students who “don’t trust
themselves. Because they’ve never been in that situation before [a collaborative learning
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community]. So, they think it’s scary. There is a lot of trust that has to be built up.” Then, at the
beginning of the second year, she happily reported,
I already have a relationship with these kids. They know my expectations. I don’t have to
spend a lot of time building them up to where I want them to be because they already
come in like, “we know her style, we know what she wants from us.”
Amy’s example shows the importance of students feeling confident to explore, make mistakes,
and collaborate effectively. In other words, the strong community of learners includes learners
who are willing to take risks mathematically who are confident the community will not judge or
belittle them or their thinking. Concluding, each of these examples illustrates how the confidence
of everyone in the room contributes to a trusting environment and students’ confidence in
themselves and the teacher.
Continuing with connections to current literature, I will highlight the virtue theories in
which admitting fallibility (Baehr, 2015; Hoyle et al., 2016; Krumrei-Mancuso & Rouse, 2016;
Leary et al., 2017; Spiegel, 2012; Whitcomb et al., 2017) and admitting our knowledge is
incomplete (Baehr, 2015; Hazlett, 2016; Hoyle et al., 2016; Krumrei-Mancuso & Rouse, 2016;
Leary et al., 2017; Spiegel, 2012; Whitcomb et at., 2017) are main components. As described
above, participants were comfortable admitting they made a mistake, connecting my data to the
current literature. Perhaps more relevant than admitting fallibility, though, is admitting
knowledge was incomplete. Specifically connecting incomplete knowledge to mathematics, Tall
(2013), Vashchyshyn et al. (2016), and Tripathi (2008) attributed knowledge gaps to the
intricacies and complexity of mathematics. My participants showed evidence of this. April said,
“I never claim to be an expert. I’m still learning, and I don’t claim to know it all.” Amy
concurred, adding not only did she believe she not an expert in mathematics, she also had to help
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her students let go of the expectation. “I have to break down those walls that they put up and
their head about, ‘she’s a math teacher. . . . She’s an expert in all of this.’ I mean, yep . . . still
human!” River was very comfortable admitting “I’m okay with not having the answers in class,
for sure.”
Admitting fallibility or having incomplete knowledge may seem to contradict NCTM’s
(2014) focus on the importance of teachers having deep content knowledge. However, when
teachers focused their fallibility on trivial things such as directions, and their incomplete
knowledge on the vast and intricate nature of mathematics (Tripathi, 2008) and the difficulty of
mathematics (Vashchyshyn et al., 2016), the community of learners was maintained and the
opportunity for teachers to practice IH was promoted.
Math Reform was Valuable. This section describes ways in which participants indicated
their belief in mathematics reform efforts. Like the previous section, evidence will be provided
first, followed by a discussion of how this evidence supports current literature.
Participants showed their belief in the importance of mathematics reform through their
descriptions of both their past experiences and their task selection. For example, Amy indicated
her belief by reflecting on her own mathematics experience in a way that fueled her commitment
to provide a different opportunity for her students. She described her pedagogy in her first years.
I definitely started as a teacher teaching the way that I had always been taught math.
Because that was my own experience and it was a very traditional: here’s a problem,
here’s how you solve it, now go practice. Here’s a problem, here’s how you solve it, now
go practice. And so, I really became that kind of teacher.
Continuing to describe the importance of mathematics reform efforts, Amy continued to
reflecting on her experience.
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I never had a teacher who believed I could think for myself. Because I want to put that on
them [the students]. I say, “yes, you can do this and I’m here to support you.” I tell them
how much I wished I had that opportunity. So I understand that it’s uncomfortable [not
knowing the answer right away], I understand it’s scary, but that’s not going to make me
back off [my expectation you think for yourself].
Amy felt her “own personal mathematical understanding would be so much greater if I
had ever been given that chance to think for myself. And I never was.” Amy furthered her point
by describing her belief in students being given the opportunity to build their own meaning. “We
[teachers] want them to figure it [the mathematics] out themselves.”
April revealed her belief in students having the opportunity to build their own meaning
by discussing her favorite task to do with students as on in which students calculated the number
of painted faces on interlocking cubes. April took pride in the activity, highlighting,
I never use the word “surface area,” and I never use the word “formula,” but eventually
they come up with their own expression like 4𝑥 + 2 . . . I guide them to that
understanding that the coefficient “four” really represents the four faces on the cubes that
are exposed to paint, plus the two end cubes.
River also revealed his beliefs in reform efforts by saying he wanted students to display
“a willingness to explore, to learn things deeper.” Additionally, when describing a hypothetical
interaction with a student, he pictured saying,
I’d really like it if you checked yourself there, tested out a different plan. . . . So [teaching
is] not just the math, but the approach to and the communication of [the math]. Because
those two things are as big as the content, if not bigger. I think they’re bigger.
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Making connections to current literature, the above beliefs mirror two of NCTM’s (2014)
eight effective teaching practices and three teaching principles. The two of eight effective
teaching principles asked teachers to:
•

Facilitate meaningful mathematical discourse; and

•

Elicit and use evidence of student thinking (NCTM, 2014, p. 10).

The three teaching principles surrounded giving students the opportunity to
•

engage with challenging tasks that involve active meaning making and support
meaningful learning;

•

construct knowledge socially, through discourse, activity, and interaction related to
meaningful problems;

•

develop metacognitive awareness of themselves as learners, thinkers, and problem
solvers, and learn to monitor their learning and performance (NCTM, 2014, p. 9).

Role of the Teacher. Another belief that created a conducive environment for IH to be
practiced surrounded the role of the teacher. The data revealed participants believed the role of
the teacher was to think like a mathematician in addition to teaching content. This section
provides data to support the belief teaching is more than mere content, meaning more than just
rote mathematical procedures.
Amy provided an example where she felt it her job to teach students to persevere in the
problem-solving process. Amy equated giving up in math to giving up in sports, noting “if
you’re in a sporting event and you screw up, do you just say, ‘oh, I’m done!’ No. You know you
wouldn’t ever quit. You would find a different way to do it.” She used this analogy with students
to encourage them to not give up when things got difficult. Additionally, Amy believed students
needed to provide justification for their thinking.
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I ask them to explain it. To tell me why it works, and to go that route of, “prove to me
this is mathematically sound.” So they [students] have to be able to go through that. And
they can, they usually (actually) do, fairly well. Or if it’s not, then all the sudden if I
know their method, or that they tried something and it doesn’t actually work, or they got
the right answer accidentally, then that provides me with the opportunity to say, “well,
this worked in this one case, however, it’s not going to work in every case.” Sometimes I
can quickly come up with a similar problem where I know their answer, or that their
method would not be correct. Then they can see that, they’re bought in, and they think,
“oh man, I better try something else.” And then I say, “Cool! That’s what mathematicians
do!” That they tried it and it didn’t work, or it worked in one case but not all cases, so
now let’s go back to the drawing board and see if we can find a method that will work in
every case. So instead of feeling defeated, I think, “oh, I need to try again.”
River believed students needed to be curious. Having a curiosity about mathematics,
creating a conjecture, then testing this conjecture was important to River. He gave an example
where one of his students was exploring Pascal’s triangle. River encouraged her to shade only
the even numbers to reveal Sierpinski’s triangle. After she noticed the triangular pattern created
when the evens were shaded, River asked her if she thought triangles would form when shading
multiples of three.
And what a mathematician! She asked herself, “what about fours and fives?” so she went
on and made copies [of the triangle] and shaded those, and then she shared. And they’re
all triangles. I never thought of that, well up to maybe 8. Then I’m asking her, ‘Do you
think that works for 9? Would 11 work?
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Summarizing his own thoughts and revealing his belief about his role as a teacher, River told an
example of a speaker, Eduardo Briceño, who talks about the difference between a practice zone
and a performance zone. River paraphrased this speaker, noting too often school is constantly in
performance zone. River believed “you only grow when you’re here [practice zone]. Back up
and see it differently. The math, everybody can learn math, it’s how you navigate and get
through learning in life. That’s most important to me.” The “learning in life” was what River
considered his job to be: teaching students how to learn through curiosity and exploration, which
equated to teaching them how to think like a mathematician.
April put some final thoughts on her belief students needed to not just “memorize, but
understand. . . . We’ve got to make it so everybody knows math. The world in general will be in
a better place if everybody was a strong mathematician.” She believed her role was to help
students learn the importance of understanding rather than merely memorizing facts and
procedures. As mentioned above, “be wiser about the why’s” was April’s main philosophy on
the learning of mathematics.
Connecting to current literature, the National Governors’ Association Center for Best
Practices, Council of Chief State School Officers (2010) provided eight Standards for
Mathematical Practice (SMPs). Many of the above beliefs mirror the SMPs including
perseverance, justifying mathematical thinking, and create and test mathematical conjectures.
These SMPs (2010) highlight recommendations for how teachers should encourage deep
mathematical thinking rather than merely the content itself. Hence, my participants’ beliefs about
their role as a mathematics educator align with the SMPs (2010).
As a condition supporting the practice of IH while teaching, the above beliefs indicated a
desire to help students understand the importance of exploration, perseverance, and
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understanding. These beliefs supported teachers giving students the space to explore, persevere
in, and understand mathematics. This space helped teachers practice IH while teaching by giving
teachers an avenue for interacting with students. For example, as students explored and
persevered, teachers could listen to their curiosities and struggles. As students were building
understanding, teachers could listen to the ways in which students understood the mathematics.
Each time a teacher provided an opportunity for interacting with students, they simultaneously
provided an opportunity to practice IH while teaching.
Mathematics was Beautiful and Creative. Another belief teachers held that contributed
to an IH environment, meaning they provided an opportunity for interaction with students, was
believing mathematics was beautiful and had potential to invite creativity. This section provides
evidence to illustrate ways in which teachers believed mathematics was beautiful and creative.
Amy believed mathematics was beautiful and creative and believed it important to give
students the opportunity to experience this as well. Amy felt, however, the way our current
educational system was structured did not give students an adequate sense of this. She compared
mathematics to other subjects in school in which the misconception was mathematics was noncreative.
Whereas if you’re writing a paper it could be subjective. So, in English classes there’s a
differentiation between, like when you’re analyzing a poem, you could take a different
path, and it may not have been how somebody else interpreted it to be. Whereas in math,
it’s pretty cut-and-dry with what the answer is. But I feel like from my experience, math
was always cut and dry in how you got to the answer. So, I’m trying to break away from
that, as long as your method is mathematically sound, who cares what method that is? . . .
So I feel like that’s a difference, but I also feel like, math always gets this backseat to
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other subjects because something about it makes it boring, or not fun or, which is, again,
such a downfall to the standardization of, “oh, you have to teach this or you have to teach
that, you have to cover all these things.” We don’t let kids just play. So, I feel like there’s
a lot of beauty in math that goes unnoticed because we don’t allow that.
Amy continued to speak of how difficult it was for students to be creative since the
standards are so specific in mathematics. At one point she co-taught a class with a science
teacher, and was astounded to find the standards in science were much broader. Amy recalled a
conversation she had with her co-teacher, noting a science standard was to “teach kids how to
write a lab. That was it. You could teach writing a lab through any course you wanted, on any
topic you wanted. And I said, ‘I have to teach factoring.’”
River also believed creativity was embedded within mathematics. Believing his role as a
teacher was to help students think like mathematicians, River indicated helping students thinking
like a mathematician meant to teach them how to think creatively about mathematics. He
believed his job was to help students “see the joy in mathematics. That’s part of the purpose, you
want to help them [students] want to learn, and then make connections and see things
creatively.”
Connecting to existing literature, Boaler (2016) wrote of the importance of teaching
“creative and visual mathematics” (p. 185). Boaler (2016) indicated “it is very important to
engage students in thinking visually about mathematics, as this gives students access to
understanding” (p. 185). Looking at the above data, the reader will find many uses of the idea of
“seeing” mathematics. To “see” mathematics is to visualize it, possibly in many different ways.
To this end, teachers agreed with existing literature about mathematics being creative and
beautiful.
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Intellectual Humility was Important in Mathematics Teaching. The data showed
teachers believed IH was an important disposition to hold when teaching 6th-12th mathematics.
Mathematics has long been considered an elitist subject (Boaler, 2016). The data showed
practicing IH while teaching helped alleviate the elitism in mathematics classrooms, concurring
with Vashchyshyn et al.’s (2016) recommendation for humility in the mathematics classroom.
This section presents evidence for teachers believing IH is an important virtue to hold while
teaching.
April believed “intellectual humility is almost a necessity in teaching mathematics
because the American culture is accepting of children and parents saying, ‘I’m not good at
math.’” April believed a way to alleviate this issue was to practice IH while teaching.
I think intellectual humility is almost a necessity in teaching mathematics because the
American culture is accepting of children and parents saying, “I’m not good at math.” So,
we have to be humble about working with those students in that perspective. [We need
to] turn that idea around that anybody could be good at math. So, we have to make sure
that the math teachers are not putting themselves on a pedestal making math even that
much more inaccessible. But instead, bringing it in, being humble in order to reach all
learners so we can change that culture in America that it’s okay not to be good at math.
When it’s not okay to not be good at math.
She believed teachers practicing IH while teaching made them more accessible to students
because students would see them as more approachable and kinder to their confusions and
curiosities.
River agreed intellectual arrogance made a teacher, and hence the mathematics,
unapproachable. “How many times have you had that professor in math class that would say,
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‘Clearly . . .’ Oh my goodness, whenever a math teacher starts with, ‘Clearly . . .’ I just say, oh
man--it’s not clear.” River believed practicing IH while teaching helped bridge other subjects to
mathematics, noting,
We have a tougher job in math, helping kids believe that it’s creative and personal. It’s
easy to see that in language arts, or maybe . . . in science, too, take your passion and spin
it and research. It should be the same thing in math class. It’s not just: step one, step two
. . . even the simplest problems. How you choose to lay that out and communicate that is,
that shows who you are.
River was referring to both teachers and students, believing IH helped him and his students
communicate the “messiness” of mathematics. Mathematics is not clear. Aligned with Tripathi’s
(2008) notion of the intricate structure of mathematics, River believed mathematics is
challenging, and IH helped navigate the challenges of these intricacies. Amy concurred and
expressed the need to practice IH while teaching mathematics because of the reputation it holds
as being boring and cut-and-dry.
If you are in different content areas, like in English, there’s not one way to write an essay.
There’s not one viewpoint, there’s not one way to support that viewpoint. Even in
science, you end up doing labs, and yes, there are known answers, but you can do a
science experiment expecting to get one thing and then [you realize you] didn’t get that.
In math, people look at it as being very specific, very finite, very procedural. That’s why
it’s [IH] so much more important in math, is that yes, we want students to get to a right
answer, but they don’t have to do it the same way. It’ll [IH in mathematics] open up more
of us to that. I think that’s why it’s more important for this [IH] to be infused in teaching
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mathematics . . . because we need to let students be more open, and flexible, and to own
that content more.
Summarizing the five beliefs described above, teachers who believed in reformed
mathematics pedagogy built a community of learners to support the reform. Teachers believed
their role as mathematics educators was to help students understand mathematics, persevere in
problem solving, and to be curious about the ways in which mathematics was beautiful and
creative. These beliefs led to actions teachers made while teaching, inspiring increased
confidence and patience when interacting with mathematics. When teachers did so, they
provided themselves a greater opportunity to practice IH while teaching, since the ability to
practice was embedded in the interactions teachers had with their students. My participants
believed practicing IH was important to help take the actions they believed were important in
mathematics teaching. Hence, these beliefs combined to create conditions conducive to IH
thriving in the classroom.
Experiences Teachers Had
Most mathematics teachers learned math in a traditional way, meaning the teachers they
had likely used lecture as their primary pedagogy, and possibly did not practice IH while
teaching. And while teachers are likely to teach the way they were taught (NCTM, 2014), my
data indicated the possibility for teachers to teach with IH even though they did not have a model
for doing so. Common to all three participants, a transformative experience acted as a change
agent for supporting reformed pedagogy and for teaching mathematics with IH. In fact, each
transformative experience gave motivation for wanting to provide their own students with a
different experience intentionally because their experience was so impactful on their view of
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mathematics and mathematics education. This section outlines some of these experiences and the
impact the experiences had on their philosophy of mathematics education.
Amy recalled the long-lasting impact of having been taught in a traditional manner. She
believed the notion of thinking for yourself in a mathematics classroom was a fairy tale.
Even in grad school, I would be given a problem and I would think, “but, I’ve never seen
this before. And I don’t know how to do it!” And I would almost have a sense of panic,
and freeze, because I would say, “you haven’t show me how to do that. What am I
supposed to do?”
April echoed this.
Growing up I had teachers that just told me the recipes. And I was really good at
following the recipes, and I liked math. I liked solving problems, but I didn’t problemsolve, I just did the math. And then when I got to the University level, I realized, I don’t
know how to think, I don’t know how to do this stuff.
These experiences ultimately motivated teachers to provide a different experience for
their students, mirroring the goal of teaching students to think like mathematicians. Teachers
who had a transformative experience in which there was opportunity to be creative within
mathematics and to see multiple perspectives about the same problem found themselves wanting
to provide a different experience for their own students than they had. Their experiences were
considered negative, and to Tanesini (2016), a cognitive weakness, because the traditional
pedagogy hindered access to knowledge. This section outlines some of these experiences and the
impact the experiences had on their philosophy of mathematics education.
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River described one of his memorable transformative experiences as one that helped him
see the value in allowing students to construct their own meaning about mathematics. Coming
from a traditional background of learning mathematics, he recalled,
My math classes were never like that growing up, ever . . . I was super fortunate, when I
started my student teaching, we are looking at two programs to Pilot. We ended up
choosing the Connected Mathematics Program.
Reflecting on his experience with the Connected Mathematics Project (CMP, Lappan et al.,
1997), River described,
In one of those CMP books, they have a fundraising thing and they have thermometers. It
boils down to what’s 3/5 of $120 on this thermometer. We named that . . . the mental
thermometer, because now you don’t have to try to come back to it, you can see it.
River elaborated on this experience with an example early in his teaching career where a
student used the mental thermometer to help him multiply 875 by 72. As he recollected this
scenario, he remembered calling on a particular student due to his perception this student was not
paying attention.
Talk about horrible teaching! Right? It was so bad. I called on him and I’m sure there was
a little bit of sniding, and I said, “what did you get?” And he got the right answer! I said,
“Ooh, how’d you get that?” And you know what? He saw 875 as 0.875--he chose to see it
as 0.875, and that’s the fraction 7/8. [He decided] I can find 1/8 of 72 from my mental
thermometer stuff. So he made the connection from fractions to decimals, which is
awesome, what adult would ever do that? And why would you ever do that? Because now
I can do that thermometer method and take seven groups of nine, which is 63, and then
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realizing when I saw 875 as 0.875, I lost 3 place values, so I better gain 3 place values.
So he got 63,000. And he was open to that.
This situation was transformative for River because it taught him to be nonjudgmental
and to assume students have good, and sometimes creative, ideas. Summarizing, River kept the
memory of the powerful mathematical images that came from the mental thermometer as:
The kids making the connections between fractions, decimals, and percents. And when I
learned about them in elementary school, I thought they were three different number
systems. That’s so embarrassing for a math teacher to say that, I had no idea of the
connections.
Using the Connected Mathematics Project (CMP, Lappan et al., 1997) curriculum during
his student teaching experience, River appreciated being introduced to a completely different
way of thinking about how to teach and learn mathematics.
I learned so much, and there are some things I thought, “Ooh, I know what’s going on, I
need to change my thinking, too.” So just being open to challenging your ideas and
changing your ideas. I was fortunate to have a program like that to struggle with.
Much of River’s philosophy on teaching mathematics stemmed from his student teaching
experience.
April’s transformative experience was more of a journey comprising of years of
improvising her craft as she taught due to her “alternative background [teaching licensure
method].” April described her first-year teaching as a “huge transition, a huge learning curve as
you can imagine. Fortunately, I had an incredibly supportive principal. If it wasn’t for him, I
probably wouldn’t have lasted that first year.” She felt as if she had to “sink or swim;” between
the steep learning curve and the multitude of PD hours, she learned to appreciate the input and
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support of her colleagues. April also appreciated the PDs because “it’s good to struggle, it’s good
to be in their shoes.”
The PDs opened her eyes to the ‘greats’ of mathematics education like Dan Meyer,
Robert Kaplinsky, and Andrew Stadel, recognizing the work they do and the lessons they create
were inspiring. April could hear their words as she taught:
“You’re doing a lot of talking, teacher, and you’re getting a lot out of this lesson, but how
much are your kids getting out of it?” So that’s always in the back of my mind, I know
they’re learning, but are they learning enough? I’m always wondering if my students are
getting enough.
April feels as if she is still in her transformation and will always be in a state of learning,
reflecting, “I feel like I change every year.”
Contrasting April’s ongoing transformation, Amy’s transformation began slowly with
many small instances, culminating with her most memorable transformative experience being a
single vivid moment. Amy’s story began with her own experience learning mathematics.
I grew up more with the, “It’s my way or the highway,” so I started teaching that way . . .
I was so limited in how I did math that all I ever did was regurgitate, and I didn’t know
how to think for myself about mathematics. I didn’t know that you could think for
yourself about mathematics.
Amy described her transformation by describing the impact a close colleague had on her.
She really helped me transform my way of, “I’m the keeper of all the knowledge” to now,
“I’m the facilitator in the room. And you all are teachers, you’re all learners, you can all
help each other. You can all struggle, you can fight it out mathematically, but you don’t
need to rely on me.”
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Amy wished she had a “time machine. Because I feel terrible about all the students I had over the
years when I would just spew forth knowledge on them.”
Amy remembered her transformative moment vividly, noting “my transformative
experience and my own learning of math came after I had my masters in math.” Amy spoke of
this event with happiness because it was truly an organic learning experience for both her and her
students. The reason it was so transformative was because Amy trusted her students in the
moment and was comfortable learning the content “seconds before my kids were.” She described
a class in which climate change was the focus of the lesson. Gaining student interest by having
researched a handful of data points from a certain city, she asked the students to predict the
temperature model over time if climate change were not a factor. They agreed the temperature
would remain along the same horizontal sine wave model. When they graphed the data, however,
they found an upward, versus horizontal, trend.
And we said, “well now what?” And they themselves figured out that they had to make
their curve at an angle. So, the amplitude was still good, the period was still good, but the
vertical shift was the only thing that they needed to figure out how to do. “How do I put
that on an angle?” And I wanted them to mess around with it but I thought my head, we
might have to have some sort of talk about this. Because I thought again, I’ve never done
that kind of thing before. I thought I had some ideas but . . . and my kids came up with
that in about no time flat. One of my kids threw, instead of having a constant term, he
threw an “x” at the end. And noticed it was curving up. It was too much of an angle, but it
worked. So anyway, I didn’t ever instruct my kids how to find that linear change, and
they all had different ways to do it, and in mathematical modeling, there’s no real science
that has to be done. And one of them came up with a really great way to model the data.
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In that moment, it was the first time Amy remembered feeling empowered by her trust in the
students’ intellect. Appreciating her students’ intellectual strengths fit within T. Porter and
Schumann’s (2018) virtue theory of IH. Amy noted, “it taught me that if we get out of the way,
the kids will absolutely learn, and they’ll learn at a level that we have no idea that they’re
capable of.” She attributed this highly transformative experience to her natural comfort level
with “being more open to: what other ways can you come up with . . . how many solutions are
there? You solve this problem without me telling you.” The moment was memorable because she
was learning with her students, a characteristic of IH for teaching mathematics discussed below.
Amy’s transformative experience helped her feel more creative in general, reflecting, “all
the sudden I’m writing in different colored pens and I’m drawing visuals to represent the notes
and . . . I, never in my life have I done that.”
In summary, teachers who had a transformative experience in the form of a single
instance, or an evolution of thoughts, shifted their pedagogy away from how they had learned.
Motivated to create a different experience for their own students, teachers recognized their
experiences as transformative in regard to their pedagogy. The transformation allowed teachers
to view themselves and mathematics differently, opening the door to provide opportunities for
students to think for themselves, find beauty and creativity within mathematics, and feel like a
contributing member of the learning community.
Overview of Intellectual Humility
for Teaching 6th-12th Grade
Mathematics
At the heart of my research was to find a theory for what teaching 6th-12th grade
mathematics may entail. This research indeed found similarities and differences to the current
literature on IH in general compared to IH while teaching, and this section provides examples
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from the data to give credibility to the suggestion IH while teaching is different from IH in
general. This section begins with a discussion of the one main belief and the two main
characteristics that emerged from the data. Teachers believed students to be viable contributors
to the mathematical conversation, and hence believed students to be future equals, and vice
versa. This belief will be discussed first since teachers’ beliefs shape the decisions they make
while teaching (NCTM, 2014). A direct result of this belief is the characteristic of teachers being
able to learn from and with their students, which will be discussed second. The final
characteristic of IH for teaching is being balanced and will be discussed third, as teachers had
many aspects of their practice to keep in check. Following the discussion of the main belief and
two characteristics listed above that differ from the current research, the similarities to the
current literature will be brought to the foreground. Hence, this section now begins with evidence
to support ways in which teachers believed students to be future equals and viable contributors to
the mathematical conversation. Figure 4 provides a visual structure to IH for teaching 6th-12th
grade mathematics.

2. Overview of IH for teaching
6th–12th grade mathematics

Beliefs
teachers held

students are future equals
(i.e. viable intellectual
contributors)

Characteristics

learning from &
with students

balanced

Figure 4. Overview of beliefs and characteristics of intellectual humility (IH) for teaching.
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Beliefs Teachers Held
The data revealed the main belief teachers held while practicing IH was that their
students were viable contributors to intellectual mathematical discourse, thereby believing them
to be future equals. Ways teachers revealed this belief was the way in which student input was
encouraged, elicited, and responded to. For example, teachers were open to shifting their lesson
pathway based on student input, thereby validating the ideas and thinking of students by using
their input as part of the lesson. This section describes ways teachers believed their students to be
viable contributors and future equals. The end of this section will describe how this belief fits
within the current literature.
To help frame the idea of how teachers considered their students to be future equals, a
colleague of mine said he thought of students as no smarter than he and admitted they may, in
fact, be smarter. He believed he merely had more years of gaining knowledge. My colleague’s
sentiment embodied the essence of why it made sense to think of students as capable intellectual
contributors.
To start the conversation about how participants felt about students as future equals, Amy
again recalled her transformative experience to describe how she thought of her students as
future equals. When students began asking her if they could use other data sets than the
temperature data she had collected, she responded with, “tell me more” rather than feeling driven
to stick with only her idea of temperature for a small subset of cities.
I had kids that wanted to find their own data on [temperature] in a different country, so
then they wanted the Southern Hemisphere: “I want to look at the temperature data in
Australia. Is the same thing happening in the southern hemisphere as it is in North
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America?” So, I said ok. I had kids that wanted to look at the ocean levels, I had kids who
wanted to look at pH levels in the ocean. I had kids that wanted to look at Antarctica.
By being open to different ideas, Amy was practicing IH since she was honoring the ideas and
intellect of the students. Amy explained it was easy and natural for her to be open because “I’m
comfortable letting go and letting my students discover it as well.” Amy was acting on her belief
that:
There’s one right answer in math, but there’s not just one way to get there. As long as
their math is sound and they can back up how and why they did things, it’s okay. It may
not be the most efficient method, but it doesn’t matter as long as it’s their method.
Amy reflected further on the experience. “When my students went for it [found topics to model
with a sine curve on their own], I felt like I was on the same level with my students with that
curiosity.” Amy being on the “same level” indicated her in-the-moment trust she had in her
students to be viable contributors to the exploration. At the end of the final interview, I presented
Amy with the phrase, “future equals.” Amy said, “I love how you wrote that. What a cool way to
really visualize that . . . I like that a lot.”
April agreed with the importance of giving students the opportunity to engage in
challenging intellectual content as an equal:
I think teachers need to be willing to sometimes be on the same level as a student. Let’s
figure this out together. And if you do a lot of open-ended questioning, then you really
are figuring it out together. Because if you ask a question that you always know the
answer to, what kind of deep thinking is that providing for the students?
Further, when presented with the phrase, “future equals” at the end of her final interview, April
had a revelation. It “triggered something in my mind to say, you know, that’s really what we’re
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working towards, is getting these kids to be not only future equals, but above, more than what I
can do!”
River provided a slightly different perspective on how he treated his students like future
equals by honoring their thinking nonjudgmentally. By being nonjudgmental, River did not
immediately assess students’ ideas or solutions as correct or incorrect without further
clarification. River admitted, “I don’t have to know it [the mathematics] inside and out,” but he
believed students could fill in some deeper understanding. “One person will share their model,
and then we’ll critique it. ‘What’s working for you? What questions do you have?’ And then
sometimes I’ll share what I came up with, it doesn’t look like [what they did], very often.” By
indicating “students could fill in deeper understanding,” River was indicating his belief students
were viable contributors, and he believed their ideas were worth hearing.
Creating a more robust picture of how teachers considered students to be viable
contributors, included here are two vignettes from my observations. These examples come from
April and River, both of whom were willing to consider students as viable contributors by
inviting their creative solutions. River’s example shows him taking one step further, using the
student input to shift the lesson to validate the students’ thinking and help progress the
mathematical goal. In both cases, where teachers practiced IH will be brought to the reader’s
attention.
April’s example occurred during my observation on February 27, 2020. The
mathematical goal of the lesson was to teach the distance formula. April introduced this topic
with a warm-up activity showing triangle PQR in a coordinate grid as shown in Figure 5. The
goal was for students to classify the triangle as isosceles, scalene, or equilateral, and students
were not given much direction on how to complete the task, allowing students to make sense of

182
the problem while building their own solution strategies. As students were working, April
circulated the room, asking clarifying and probing questions to help students who were stuck. A
few, “oh, that’s cool!” sentiments were shared with students during individual think time.

Figure 5. Warm-up prompt.
After the two-minute timer expired, April indicated her openness by asking, “who wants
to share their thinking?” A student (S1) raised his hand and went to the board. He shared his
)

method, which was to use the slope of RQ = *+, and the slope of PR =

*+
)

, to conclude the

triangle was isosceles because the ratios of their rise and run contained the same numerical
values. See Figure 6 for S1’s initial work. April stopped him to highlight his use of slope. “[To
S1] Wait, I’m confused. You said the rise is 4, and then… [to the class] he’s talking slope! What
the heck?! Why is he talking slope? Who can help?” April paused for a brief moment before
continuing to highlight some of the thinking she saw as she circulated during individual think
time. “Some of you were talking 𝑎- + 𝑏 - = 𝑐 - ! But he’s up here saying the slope here is four
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over negative one.” An observing student (S2) chimed in, “Because the rise over the run is equal
to a and b, and then the slope is c.” A third student (S3) continued to clarify, “The hypotenuse is
the slope.” April repeated S3 and added, “The hypotenuse is the slope and the legs happen to be
the rise and the run? (pauses) Ok, S1, keep going, thank you. I just wanted to make that point.”

Figure 6. Student 1’s initial work in April’s class.
S1 turned back to the board to continue justifying his thinking and said, “this is negative
one over four, and if you put these together (pointing at point R), it would be a square, because
those sides are equal, like . . .” S1 looked for a marker and April interjected, “or a rectangle?”
The student responded with hesitation, saying, “I mean yeah, uh, ok, rectangle. That’s fine” As
S1 again turned back to the board to clarify, April said to the class:
April: Ok. (To S1:) So those triangles are equal? (To the class:) Are you convinced of
S1’s argument? That they have the same rise and run but just reciprocals . . . do
you see the reciprocal?

184
Class: Yeah.
April: That it’s the same triangle?
Class: Nodding in agreement.
April: If they have the same leg dimensions, will they have the same hypotenuse
dimensions?
Class: Yes.
April (to S1): Can you mark those on the triangle using that notation?
S1 (Hesitated and seemingly did not understanding what she was asking . . . looked at her
for verification.)
April (noticing his hesitation): Oh, is that where you were going? (S1 nodded “no.”) Oh, I
jumped the gun. Go ahead.
At this moment April began to practice IH because, through her interaction with the
student, she realized the way in which she anticipated the student was going to rationalize his
thinking about the triangle being isosceles (using the Pythagorean theorem to show equivalent
lengths) may have been incorrect. She shifted her focus to learn what the student wanted to say
rather than what she thought he was planning to say. She allowed the student to continue,
perhaps to gain better understanding of the student’s thinking and strategy.
April acknowledged her anticipated thinking, based on previous years’ students thinking,
was incorrect. She recognized her anticipation of students’ responses being both correct and
incorrect was something that happened occasionally. Stepping outside the observation to
highlight a sentiment she said in her first interview, April recalled an event similar to this one,
and commented specifically about how she handled the situation where a student said something
unexpected with respect to asking the ‘right’ question of the student. She said she asked herself,

185
What questions do I ask? You [the teacher] are having to think on your feet, and then it
didn’t happen how I anticipated. So [finding the right question] can be exhausting both in
repetition and tediousness [asking the same question over and over when things go as
anticipated] and then, oh my gosh, it’s just hard to come up with that question [when
things don’t go as anticipated].
Continuing with the example, S1 continued to justify his thinking by drawing segments,
each 3 units long (see the upper left of Figure 7), to complete a square with side lengths = 4. S1
concluded because the ratio of rise and run of the third segment in the triangle was “three over
three,”, the third segment, PQ, must have a different length, unlike the other two sides that had
the same values in their ratios, forcing their segment lengths to be equal. His goal was to prove
the triangle was isosceles but not equilateral. In other words, S1 was answering the original
question to classify the triangle, but April’s response indicated she was unfamiliar with his
method because no student had used that method in previous years.
When S1 was finished, April asked the class, “who can paraphrase S1’s argument?.”
After four students paraphrased, April concluded the discussion with, “this is pretty deep
thinking . . . who has a question right now because, really, this is pretty deep thinking.”
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Figure 7. Student 1’s continued drawing in April’s class.
This vignette illustrated April’s openness to student input by opening the floor for any
student to go to the board (rather than intentionally choosing a student). April was expecting the
student to use the Pythagorean Theorem (prior knowledge) to prove the two legs were congruent
but the third leg was not. Rather than using this method, however, S1 invented his own strategy
that was unfamiliar to April. April practiced IH during this discourse because she was open to
creative ideas of students, and when she realized her anticipated response was not being
explained, she invited input and listened to learn how S1 was truly making sense of the problem.
River’s example during my observation on March 11, 2020. The vignette below describes
a task on ratios where River was both revisiting a previous topic and reinforcing multiplicative
scaling. The task asked students to fill in the grid so the Fruit Fizz drink would taste exactly the
same as the original but with different amounts of juice (in liters). See Figure 8 below for the
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task. While most students completed the task correctly, as the student’s work shown in Figure 8,
something a student said during conversation made River ask the class whether they could make
another drink with 9 total liters of Fruit Fizz (far right column) and still make the mixture taste
the same. There was confusion as the students got to work on this new prompt; some students
thought River meant a fourth row under the three already there to create a new drink, and some
thought he meant to put the 9L in the second line so the right column (Total Amount) had the
pattern of 6, 9, 12, and the amount of apple juice was fixed at one liter. River asked the class to
justify their answer to whether they could have 9L in the third column. Based on the confusion of
the directions, some students said yes (when thinking of 9L as a new mixture in a fourth row)
and some students were saying no (when thinking whether the 9L would work in the second row
with the 1L of Apple juice predetermined). River did not judge either of the students’ arguments
and instead asked a genuine question to justify their thinking, and then listened intently and
nonjudgmentally rather than assuming the students were incorrect.

Figure 8. Warm-up task in River’s class.
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River (to the class before pulling a name from a popsicle stick): Why would S5 think that
a nine would go there (referring to the pattern of the 6, 9, 12 with the nine being
in the second row)?
S6: I was thinking because he saw a pattern in that column.
River: Yes, in this last column, right? And then he thought, “oh, I know what to do now.
He thought, six, something, 12… I know what goes here.” I bet you’re right,
that’s what I was thinking, too.
River thought the confusion of where he meant to put the 9L (which was in a new, fourth, row)
was cleared up at this point and was ready to shift the direction of the lesson to the next task. A
student raised his hand prior to the shift, however, and River called on him.
River: Do you want to share something, S7?
S7: Yeah, what I saw . . . it said in the directions to make a mixture that tastes exactly the
same each time. So, when you see that, and then I looked at the 6 and the 12, and
I saw from that . . . the three, because if it was 9, it wouldn’t taste the same
because of the ratios.
River: Ooh, let me ask you. (pauses to think about what he’s hearing). Ok, ok, ok. I think
I hear what you’re saying. Did you notice . . . you were like, “there’s a six and
twelve. I think I know what I have to do with that recipe to keep the proportion
the same. I know how to make that mix taste the same.” And then you’re thinking,
“well, another simple one where it would keep it the same would be that.” Right?
Let me ask you think, though. [Interrupts self to ask a different question.] By the
way, was that one a three? [Referring to the correct value in the second row for
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the total number of liters of Fruit Fizz, as shown in Figure 8. Continues.] Ok. Let
me ask you, could we tackle this problem where it actually was 9L?
S7 (pauses): I don’t think so (?) Because we have the 1 in the “apple juice?” And you
would have to have two . . . or three?
River: Hey guess what? We’re going to do a three-minute challenge since this came up.
Here’s what this challenge is going to be, ok? Let’s imagine that they said, “I
want 9L of this.” Is it possible? You should be able to tell me, yes, or no, it’s not
possible. If you say, “no,” tell me why. If you say, “yes,” have the mixes.
Three minutes passed where students were working collaboratively, but the confusion for where
River intended the nine liters to go in the table was still present at the beginning of the three
minutes. While circulating, River recognized the confusion during this time.
River (at the end of the three minutes): So, there was some confusion. I should have
asked if anyone had questions first. We’re going to imagine they gave us the nine
and that everything else was blank [wrote the number 9 under the table in a new
row in the last column]. So, it really looks like the row above it. Now they want
9L to drink, how are you going to give us the mix for 9L? There’s nothing else
they said was set. So, this group: can it be done, yes or no… share with us your
answer.
S8: We said it can’t be done because you couldn’t make it taste the same. Because you’re
going from 2 to 1, and so wouldn’t be able to get the 9 and make the mixture taste
the same.
River: What do you mean when you say you’re going from 2 to 1?
S8: The apple juice goes down from 2 to 1, but you couldn’t go down from 6.
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River: How many groups said you wouldn’t be able to make the drink taste the same? [no
groups raise their hand] Oh come on, I heard that while I was walking around! It’s
tough! You call somebody you trust that can take the lead and convince us
otherwise. You might be right! [Many students raise their hands].
S9: I think if you’re able to get 3, you’re able to get 9 because if 3 was the proportions of,
oh what was it . . . 1.5 and also zero . . .
River (interrupts): Let’s pause there, who got that for 3 liters when you met with your
groups and made changes? Who wrote it as a fraction instead of a decimal?
(paused to look at hands) It’s all good. Ok, so S9 says this should be our answer
for 3 liters. How did you get those numbers for 3L, S9?
S9: I divided it in half because I saw that 2 divided in half is 1 so I did 1 divided by a half
is 0.5 and 3 in half is 1.5.
River: All right, so they gave you the 1, and that’s half of the 2, so what is that, apple
juice? Yeah, there was supposed to be 2L of apple juice in the original, if you’re
only putting 1, it sounds like you’re cutting everything in half, right? Ok, so how
is that going to help you?
S9: Because then you can just add those up because 6 + 3 is 9. So then it would be 1.5, 3,
and 4.5.
River: Oh, well, I don’t want to stop you there . . . I did the same step you did, but I did
not add the 6L and 3L, I took the 3L and tripled it. (pauses) What do you think?
Do you get the same answer or a different answer?
S9: Same answer.
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River: What if I take the 3L and triple it, do I get the same answer? S8, what do you think
of that?
S8: I thought you put the 9 . . . (continues, inaudible)
River: No, I put the 9 right there as the total number of liters! Now that you know what I
wanted you to try to answer, because I wasn’t clear, do you agree with S9’s
thinking?
S8: Yes.
River: Who got these ratios a different way? I found 3 and tripled it, S8 took the 3L and
the 6L and summed those . . . [walks to S10 who has her hand raised] What’d you
do?
S10: I did 1 times 1.5, and 2 times 1.5, and 3 times 1.5, and ended up getting 1.5, 3, and
4.5.
River: Here’s what I hear S10 say. . . . She’s saying, “I know that 9 is 1.5 groups of 6.
One group of 6 is 6, a half group is 3. S10 just knew it would be one and a half
times whatever the recipe was for 6.” S9, what do you think of that? So, 3
different ways to get there, but! Did you all get the same recipe? The good news
is we’re still wrestling with this a little bit.
In this vignette, River practiced IH when he was listening and interacting with students.
Rather than judging their answer as either right or wrong, or a good or not good strategy, he
asked students to clarify instead (for example, when he asked above, “What do you mean when
you say you’re going from 2 to 1?”). River also was practicing IH as he invited multiple
strategies to be shared as they were different from his own but still valid. He admitted his
directions were unclear and the students were clearly comfortable with his lack of clarity. River
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listened carefully and openly to their answers, seeking clarification and evidence of correct
thinking rather than attempting to align their thoughts with his (dialogic listening; Peressini &
Knuth, 1998). His goal was to move the students forward in their mathematical understanding of
scaling ratios with multiplication while honoring their ideas and solution methods.
Summarizing and connecting to existing literature, the main belief teachers held while
teaching with IH was that students were future equals, believing them to be viable contributors to
mathematical discourse. Teachers showed this belief through their actions during discourse by
inviting student input and being open to unexpected ideas from students. As students contributed
to the conversation, teachers validated their ideas by allowing them to clarify without judgment,
and to possibly use this input as a springboard to shift the lesson while keeping the math goal in
mind. While Duckworth (2006) and Hare (1992) did not specifically talk in terms of 6th-12th
grade mathematics nor IH, both of these researchers believed teachers needed treat their students
as future equals and to acknowledge they have good ideas. Hence, my research concurs this
belief is an important component and indicates this important belief to be a component of IH
while teaching. Additionally, T. Porter and Schumann (2018) indicated the importance of
appreciating the intellect of others, and my data shows this appreciation extends to students as
well, believing them to be viable contributors to mathematical discourse. Skemp (1987) believed
discussions needed to occur in a rational way, meaning to discuss differing mathematical
perspectives in a way as to honor the intellect of the contributors. In this case, the contributors
include students and teacher in a shared learning experience. Tall (1991) also believed in
honoring multiple mathematical perspectives since we all think about mathematics in slightly
different ways. Believing students to be future equals and viable contributors allows teachers to
engage in mathematical discourse as Skemp (1987) and Tall (1991) described in Chapter II.
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Hence, believing students to be future equals and viable contributors was a belief of teachers
who practice IH while teaching. Next are the characteristics of IH while teaching 6th-12th grade
mathematics, which are learning from and with and balance.
Characteristics of Intellectual Humility
While Teaching 6th-12th Grade
Mathematics
Two main characteristics were associated with IH for teaching mathematics outside of the
virtue theories in the current literature. These characteristics were learning from and with
students, and balance. This section describes evidence these characteristics were present when
teachers were teaching.
Learning From and With Students. As teachers interacted with their students and
invited their ideas into the conversation, teachers were able to learn from their students.
Connecting to the previous section where teachers believed their students to be future equals, my
participants also were able to learn with students as they explored together in the shared learning
community. River provided an example during my observation when he was interacting with
students during the warm-up. The task was for students to say “yes” or “no” to whether each of
four questions on the board were considered a “statistical question.” River set the problem up by
putting the definition of a statistical question on the screen so students could read the definition
with him.
River: It says, A statistical question is a question that investigates an aspect of the world
and can have more than one possible response. Such as “How old are students in
my class?” and “How do my friends get to school?” Not: “How old am I?” and
“How did I get to school?” What’s the difference between those? [many students
raise their hands]
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S1: It says “My friends,” so it could be multiple people, or it says, “students,” so it could
be broad, rather than just one person.
River: Oh! So S1 said the bottom ones are more about one person and the top ones are
more broad, and there’s more than just one person answering. [Calls on S2]
S2: There could be more ways of showing how old students are in one class, there might
be a variety of ages.
River: Oh! Ok . . . so how old are you, S3?
S3: 12
River: Raise your hand if you’re 12 [many students raise their hands]. Raise your hand if
you’re not 12 [other students raise their hands, as does River and his co-teacher].
So there’s a variety of answers. Ok, when I look at that green one, right now when
I answer that, there’s one answer. [Calls on S4]
S4: Statistical questions could contain the ratios in bar graphs.
River (paused to think): Oh! So maybe we can display . . . right! We’ll get a lot of
different answers . . . so we could display those different answers as bar graphs,
take that data and look at ratios we’ve been talking about. Yeah, I like that!
In this interaction with students, River practiced IH as evidenced by his openness to
student input during the interaction, and the fact that he learned from and with his students
during discourse. When he was listening to S2 provide evidence for how there could be a variety
of ages in the classroom, River was learning from his student because the student was providing
an example River had not previously considered. Further, when S4 indicated a more general
claim statistical questions could be displayed in a bar graph, River learned with his student as
both were processing this creative way to assess whether a question was statistical based on how
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the data could be summarized. In the follow-up interview after the observation, River reflected
on this and other lessons when students provided unexpected solution strategies, saying, “when
some of those other ideas come up, you’ve got to run with them . . . every year I’m learning
something new.” Providing one more example from River, he recalled a class period from
several years ago where a student was simplifying mixed numbers and used a method unfamiliar
to him.
She talked about how she thought about it, and when she took the lead, I have to be
honest, when I saw those . . . I thought “no, I don’t know right away. I need to think
about this.” And I tell the kids that. And sometimes they know I’m acting and other times
they know I’m serious. And then when she shared, I could honestly say, “thank you so
much, I didn’t see that part, and you drew it out, and I totally get that connection now.” It
seems genuine, they were all contributing to the learning. We’re all exploring.
Focusing on Amy, while I was not able to observe her in person, Amy gave the
aforementioned example during her trigonometry lesson where she learned from her students
how to create a sine curve have a vertical climb. Amy admitted she did not know how to solve
the problem of forcing the sine curve to have an incline to match the increasing temperature data.
She was perfectly willing to learn with her students and was impressed they were able to solve
the problem so quickly. Further, when Amy mentioned she was on the same level as her
students, she was open and excited to learn from her students’ creative ideas then, and in the
future.
In general, Amy recognized how much she had learned over the years when students
“come up with ways that I would never have come up with. And they’ve done things in ways
that I never would have looked at it.” In fact, Amy loved it when she learned from her students.
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“When kids show me stuff that I’ve never seen before, that’s so exciting to me when they come
up with their own solutions.” Even in classes she had taught many times in which it was more
challenging for the students to surprise her due to her deep content knowledge and experience
with students’ solution methods, “all the sudden they do something different, and I think cool! I
haven’t seen that before, that’s great!”
River also loved learning from his students and added how much fun he had with them.
“I can have fun with them . . . [when] we see a new shortcut, or a new pattern or something, I get
excited and think, ‘Oh! I’ve never thought about it that way!’” River connected his fallibility
with learning from his students. “I don’t have to be right, but I’m telling you, I see the world
differently because of what I’ve learned from our kids.” Also seeing a connection between
growth mindset theory (Dweck, 2016), River admitted he had trouble saying things in line with
growth mindset.
I tell them they’re brilliant! . . . But I must stop and say this, what I really meant to say is
[pause] . . . and sometimes I say to them, “when I say that stuff [like ‘you’re brilliant’],
what did I really mean to say?” And they’ll say it and I think “good.” And then I say,
“that was brilliant! I’m so glad I thought of that. Next year, I’m going to steal that, and
that’s my idea!” And that’s what I teach kids. That happens all the time, even when it’s
something little . . . it’s a very common occurrence. And we celebrate, and I think my
kids believe me when I say I was okay at math when I graduated college . . . and now I’m
a fantastic mathematician because of ideas I stole from all you kids! Sixth grade kids!!
April echoed the sentiment, saying learning from her students “happens all the time! I
always tell my students, you have to share [your idea], because you’re teaching each other,
you’re teaching me! I don’t know all the answers.” As mentioned prior, April had an affinity
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towards struggling learners, whom she recognized may not have high confidence in their
mathematical ability. For April, however, “it’s just so natural for these kids who think they’re not
good at math to come up with something very clever. And I say well that blows me away. I’m so
impressed.”
Connecting to the current literature, Hoyles (1985) used the phrase, “listening for
learning.” Hoyles (1985) defined the phrase to mean the “ideas of others can suggest
modifications to one’s own thoughts, clarify half-worked out predictions or explain halfunderstood processes” (p. 207). Hoyles (1985), however, was referring to student-to-student
rather than student-and-teacher interactions, but the idea of listening to learn captures the essence
of learning from, and with, students during discourse. Related was Hintz and Tyson’s (2015)
description of hermeneutic listening. It is possible teachers were listening complexly when they
were learning from and with their students.
Further, Baehr (2013a, 2013b, 2015, 2017a, 2017b), Church and Samuelson (2017), and
Tanesini (2016) agreed the intellectual virtues included the characteristic of pursuing intellectual
goods such as knowledge, truth, and understanding. When teachers were willing to learn from
and with their students, they were pursuing epistemic goods, validating this characteristic and
Skemp’s (1987) sentiment the best teachers are ones who continually learn. Indeed, teachers
indicated they loved learning from and with their students. Connecting to the intellectual virtues
in general, one of Baehr’s (2013a) main IH characteristics is being a lifelong learner. However,
similar to IH for teaching is different than IH in general, it seems likely being a lifelong learner
as a teacher may differ from being a lifelong learner in general. Therefore, this connection to
existing literature needs further investigation and is described in more detail in the future
research section below.
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In summary, learning from and with students were major characteristics of IH while
teaching 6th-12th grade mathematics. During discourse, teachers asked students for clarification
about their ideas, finding ways to learn new perspectives and ideas from their students. When a
new perspective was introduced, the teacher-participants were not only willing, but excited to be
one of many learners in the classroom, gaining unique solution strategies or ways to “see”
mathematics. While the impact of modeling would need more research, teachers were modeling
the importance of being able to learn from anyone in the learning community. Looping to a
favorable condition supporting IH while teaching, when teachers learned from and with their
students, they were upholding their established community of learners. Therefore, learning from
and learning with students were major characteristics (or a single characteristic when considered
to happen simultaneously) of IH for teaching mathematics.
Balance
There was a certain irony in practicing IH while teaching due to the many facets of the
teaching profession. While teachers found balance in other areas as well, teachers specifically
found balance between the intricate nature of needing to be a subject expert and authority in the
eyes of students and teachers, while simultaneously being a member of the learning community.
Hence, teaching with IH required teachers to balance the expectations of teaching students
mathematics with their own desire to learn from and with students. This section illustrates the
myriad of opportunities teachers had to practice balance while teaching mathematics. The
existing literature will be woven into this section rather than being a separate section at the end.
One way teachers balanced this irony was to admit incomplete knowledge appropriately
and in aspects of teaching where this was acceptable to students and other stakeholders in the
community such as colleagues, parents, and administration. For example, teachers did not admit
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fallibility in their mathematical knowledge, such as telling students and community members
their mathematical understanding was wrong. Quite the contrary. In fact, teachers knew
mathematics so well, they were able to articulate not only the vast and intricate nature of
mathematics (Tripathi, 2008), but understand and be able to teach how mathematicians think.
Teachers balanced the intricate nature of mathematics with admitting incomplete knowledge by
focusing on not knowing all possible solution pathways (rather than content), which alleviated
potential pushback from the aforementioned stakeholders. Vashchyshyn et al. (2016) helped
frame this balance by describing the humble teacher as having a secure identity in which
admitting not to be an expert did not debilitate the teacher, nor did it make the teacher feel
ineffective as a professional.
Admitting not to know all possible solution pathways also helped teachers find balance
with task selection. Teachers admitted to be good at selecting “low floor, high ceiling” (Boaler,
2016, p. 84) tasks, but did not claim to know all possible solution pathways of the chosen task.
Hence, teachers practiced IH while teaching during the execution of the task rather than while
selecting the task, although balance was also found in the selection of the task itself. Amy
described this balance to be:
A fine line, a delicate balance of, you don’t want to enable them, but you can’t have it so
challenging where they lose interest and don’t even want to engage in the challenge. It
has to be this . . . scale of appropriate constructive struggle versus no struggle or too
much struggle.
Amy’s description of the importance of a balanced task mirrored NCTM’s (2014) description of
a productive belief a teacher would have when teaching with reformed pedagogy.
River echoed the balance in the task.
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I think students learn the best when they have . . . just the right hook of “I don’t know
exactly the most efficient way of doing this” . . . But then not overwhelming them to
where they shut down and say I don’t even know where to start.
River also found a balance in the content selection to help students retain their knowledge. He
felt it important to keep the “old fresh, and knowing there’s still new stuff to learn, finding that
balance between the tough new stuff [and the old stuff].”
For April, the balance centered around her goal of reaching all students.
Some kids pick up math quickly . . . sometimes they don’t want to understand the whys.
They say “duh, I get that, you’re supposed to distribute before you add, I just want to do
worksheets and be done.” It’s hard for me because I’m trying to balance my philosophies
with their interests, but I also I’m older than them and know that eventually it’s going to
benefit them to be able to interpret math, not just do math [meaning rote procedures].
Balancing her philosophy of helping students understand the why behind the what was important
to April.
River also found it important to balance his philosophy of helping his students understand
and practice how mathematicians think with expectations parents had for him.
I have those traditional parents, that come in and then once we start talking about [how]
our kids [students] are going to encounter problems in situations where the sort of
approach [traditional], they won’t get there. They’ll need to make connections and come
at it in different ways, and what I’m trying to build here, are kids that can see things . . .
[be creative] . . . yeah, see things in different ways.
Making connections to other facets of mathematics mirrored one of NCTM’s (2014) effective
teaching practices of “use and connect mathematical representations” (p. 10).
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In summary, balance was an important characteristic teachers displayed while teaching
mathematics with IH. This balance echoed Aristotle’s (340 B.C./2016) description of IH as a
means between two extremes. For IH while teaching, the extremes varied based on what was
being balanced. For example, with content knowledge, admitting knowledge was incomplete
helped balance intellectual arrogance (elitism) and intellectual diffidence (not knowing any
mathematics). In terms of task selection, balance came in the form of being an expert in task
selection, but not expecting to know all possible solution pathways during discourse. And while
engaging in discourse, the teacher balanced being the facilitator and learner by being open to
students contributing intellectually, being one of many in the learning community, and the expert
on how the lesson contributed to an overall understanding of mathematics and how
mathematicians think. Teachers also balanced the expectations parents, colleagues, students, and
administration (i.e., stakeholders) had for them and their own teaching philosophies surrounding
reformed pedagogy. Balance was an important characteristic of IH while teaching mathematics
to maintain a high expectation of intellectual discourse, helping teachers sustain positive
relationships with stakeholders while remaining true to themselves and their philosophy on
teaching.
Deep Content Knowledge
In Chapter I, it was thought deep content knowledge would be a requirement for teaching
with IH. The data revealed, however, while deep content knowledge was important in general (as
NCTM [2014] indicated), it was not thought to be a requirement to practice IH while teaching.
Surprisingly, the data showed teachers believed they were still able to practice IH even if their
content knowledge was not deep, as self-assessed by participants. Unsurprisingly, though, when
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teachers practiced IH while teaching, their content knowledge deepened. This section describes
the participants’ perspective on the role of deep content knowledge when practicing IH.
To begin, Amy described how her deep content knowledge has helped her teach all levels
of Algebra.
I have that deeper understanding. Typically, I have a lot more [content knowledge] . . .
like I have students who are coming up with how they want to solve their problems and
they’re working through and they’re trying things right, wrong, or otherwise. I can see
the outcome. I can look at what they’re doing as they talk to me and in the back of my
mind I can know whether or not what they’re trying is going to work.
Amy was able to see the future as she listened for understanding, and due to her deep content
knowledge, could predict the outcome of their thinking. However, Amy admitted, “even if I
don’t have that content knowledge, it doesn’t mean I don’t still approach it the same way, I just
don’t have the ability to see the future.” Hence, deep content knowledge was not a requirement
or prerequisite for practicing IH while teaching. When the teacher did not have deep content
knowledge, her IH disposition allowed her to learn with her students. Amy discussed a time
when she was:
Not as well versed in all the potential ways that kids might solve it. It’s harder for me to
see, until as they’re working through it, I say, “oh yeah, I see what you did here. Yep.
Mathematically that makes sense--I see how that works.”
As illustrated, Amy relied on her ability to practice IH while teaching, her self-efficacy and
confidence as a learner, and her trust in her students’ intellect to know even though she may not
have known the content well, she could still figure out whether their solution strategy was
mathematically sound (Kidd, 2016a, 2016b; T. Porter & Schumann, 2018). In fact, theorizing
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about a course she had never taught, Amy felt, “I would have a lot of humility still because I
would think, ‘Cool! We’re learning it together!’” Her ability to be both intellectually humble
while teaching and confident in her ability to learn mathematics aligned with Krumrei-Mancuso
and Rouse’s (2016) empirical findings that a person can, indeed, be both intellectually humble
and confident simultaneously.
River agreed deep content knowledge was not a requirement for practicing IH while
teaching. He believed embedded in teaching with IH “should be a desire to continue to deepen
your content knowledge,” which tied to the aforementioned characteristic of being a lifelong
learner, learning from, and learning with students. River believed “if you’re practicing all those
other things, your content knowledge is going to bloom, because we’re all learning together.”
April helped distinguish general IH from teaching with IH by describing a situation
involving a colleague. She described a colleague who did not have deep content knowledge
about a specific topic, but continued to say the colleague was “very intellectually humble
because she’s willing to admit that, ‘hey I need to . . . I don’t know this, I don’t understand the
why behind this. I’m learning [it] myself. I’m trying really hard. I’m practicing.’” April’s
description gave credibility to the idea deep content knowledge is not a requirement for
practicing IH while teaching, nor is it the same as IH in general. April described this teacher as
being uncomfortable with the open-ended task they had agreed to teach together because she did
not understand the meaning behind the goal of the lesson. Due to her lack of confidence in her
understanding, the colleague said, “let’s not do this, I’m going to do it my own way. We started
in the same room, but before we finished the activity she went off on her own--she did her own
thing.” The scenario described by April exhibited her colleague to be very intellectually humble
as a person, but not intellectually humble while teaching since she was unwilling to learn with
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her students. April rationalized her colleague’s actions with her belief “how can you teach the
‘why’s’ if you don’t understand it yourself?” April’s comment illustrated IH in general is
different than IH while teaching.
In summary, deep content knowledge helped teachers recognize valid or invalid solution
pathways, but did not determine the teacher’s ability to practice IH. Teachers were still able to
practice IH with or without deep content knowledge since IH was embedded in the decisions
teachers made while listening to students. This discovery confirms IH was a disposition teachers
held during the interactions with students, driving responses towards student ideas to be open,
nonjudgmental, and curious. While practicing IH while teaching, teachers gained deeper content
knowledge due to the openness and assumption of students as intellectual contributors. Further
research is needed to determine the role deep content knowledge plays in IH for teaching and is
discussed below in the future research section.
Hindrances to Practicing Intellectual
Humility While Teaching
Many confines of the profession hindered the opportunity to practice IH, some of them
debilitating, others not. With only three participants, not all hindrances were agreed upon by all.
This section provides possible hindrances to practicing IH but would need further research to
verify or deny them.
The first hindrance was an unsupportive community of parents. Amy was sad to admit
many parents in her community “were taught the way that I was taught [traditionally], so I feel
like you’re always going to get that [parent’s experiences], like, ‘no, this is how it’s done
because this is how we did it, so it still has to be right.’” Amy was referring to the expectation of
a traditional style of teaching, verifying reformed pedagogy to be a condition that promoted IH.
River also admitted the traditional expectation from parents could be a hindrance but was able to
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work towards resolution via conversations with parents, helping them understand the importance
of creative problem-solving. He gave an example of an evening where parents were at the school
for an open house, in which he provided the parents the opportunity to think about understanding
the formula for the area of a circle. He indicated he did this same problem with parents yearafter-year.
I started out and we would do a quick demonstration of an investigation I’d model later
[for the students]. I would ask the question, “Who remembers how to find the area of a
circle?” And that population is pretty diverse . . . from our farmers to our doctors to all
across the board. And every time I did this, there’s always that one quick person who’s
like, “𝜋𝑟 - ,” and I didn’t respond, I waited. Somebody else was like, "2𝜋𝑟.” And then
these adults, you can see all these adults in the room whom I’m sure, oh, 80% or more,
knew what the right formula was, but when that other idea gets thrown out, you just
watch the look on their face and . . . the whole point is they have no idea for sure what it
is because they don’t know why it is. And then when I show them just a quick walkthrough (because we didn’t have time to do the progression that led to that) of what your
kid’s going to bring home toward the end of the year, I wanted you to see this, experience
this a little bit. When they saw it would take just a little bit more than three radius-squares
to color that circle, I mean there are lots of ways to see it, but that one is such a visual, oh
my goodness. They were bought in, and they thought, “oh man, this is how math should
be taught.”
Another hindrance surrounded traditional expectations: testing. Testing included
unit/chapter tests and standardized testing. Amy recalled during her transformative experience
how excited she was to witness students owning their learning, creating their own topics, and
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finding creative solutions. In the middle of the activity, a student asked, “how am I going to get
graded on this? And I said, [long pause] ‘Um, I don’t know!’” Students were required to care
about their grades, hindering the freedom mathematics teachers desired. Amy summarized her
solution to this hindrance by creating a challenge. “My new battle this year is how can I make
what happens in the classroom translate onto a test.”
April felt standardized testing was also a hindrance because the “pressure to perform for
those tests is so real and so high.” The high-stakes consequence was not feeling relaxed while
teaching, hindering her ability to be herself while teaching.
I sometimes feel so driven by the curriculum map and the pacing guide to get ready for
these tests because we’ll turn around, and then we’ll use that data for decision making . . .
and I feel more driven by that than by just letting it all go and being myself.
April defined what being herself in the classroom would look like as, “I could be a lot more
relaxed in my own position, a lot less worried about outcome, and more worried about what’s
going on in the classroom at that very moment.” April elaborated:
I’d like to just go with it and be myself. For example, I had a class last year that were
hand-picked students. They were all slower learners, but they were all very invested in
learning . . . we just slowed the pace down. That was the most incredible experience I’ve
had in 17 years of teaching. And I think it’s because, in my mind, we thought, “[forget
about] the test, you don’t know what a fraction is? In 8th grade? Let’s stop and talk about
it.” And we built a culture where they started feeling comfortable, and they would start
asking questions . . . and we’d spend the rest of the day talking about that. Rather than,
“nope, we’ve got to keep on pace because here’s that test coming up in March.”
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For April, the pressure to perform well on the standardized test hindered her ability to practice
IH while teaching because the pacing was too fast to slow down and listen well to the students.
The interaction between teacher and student was stifled by time constraints, thus limiting the
opportunity to practice IH.
River did not feel the same pressure surrounding testing because he believed his job was
to help students think like mathematicians rather than check off topics from an annual list. He
acknowledged the constraints existed, however, but appreciated the support from his
administration surrounding the professional freedom of making pedagogical choices. “I do
[appreciate professional freedom], but at the same time there’s still this pressure of ‘we need
more kids going in this direction.’”
Like I tell the kids every year . . . there’s a running joke that if the principal comes in and
asks, “what are you doing today?” you always say, “dividing decimals.” It’s the running
joke. And then when that testing time comes around, I say, “right! We’re going to knock
this out of the park, so next year’s kids can continue to do this fun stuff we did this year.”
That’s the message, and then they step up and do it.
River had faith in his students to perform on the standardized test based on the way he helped
them learn how to think like mathematicians.
Amy indicated a hindrance to be students’ past experiences with traditional pedagogy,
having the consequence of students with a negative math identity and an inaccurate perception of
what it means to learn mathematics. This hindrance made it challenging to build the community
needed to practice IH because students did not trust themselves in mathematics. Further, the lack
of choice students had in the mathematics courses they take created apathy on the part of the
students. Amy felt as if student apathy existed “because we force them to learn what we think
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they need to know instead of allowing them to learn what they’re naturally curious about.” Amy
gave a hypothetical scenario based on her experience where students were very interested and
curious about a specific topic, and just when their interest piqued, the teacher had to say, “and
now we have to move on to chapter 6. I’m sorry that interested you and we were having fun
learning, but we’re done now. Because the schedule says, now I have to go onto this topic.” For
Amy, the consequence of the lack of choice was students being less likely to share their ideas
and feel creative in mathematics. Since practicing IH while teaching relied on interacting with
students, practicing IH was challenging when students were unwilling or unmotivated to
contribute.
Summarizing hindrances, there was no consensus on what may hinder a teacher’s ability
to practice IH. Reason why teachers may have felt stifled in their practicing of IH while teaching
varied, and further research is needed to investigate the role of hindrances to practicing
Summary and Research Questions
This section summarizes the data by answering the research questions, which are:
Q1

What is IH for teaching 6th-12th mathematics?

Q1a

What are characteristics of IH for teaching 6th-12th mathematics?

Q1b

What beliefs do 6th-12th mathematics teachers hold while practicing IH?

Research Question
Q1

What is IH for teaching 6th-12th mathematics?

Intellectual humility for teaching 6th-12th grade mathematics was a disposition teachers
held while teaching consisting of one main belief and two main characteristics which I will call
“components.” The components will be discussed below in the subsequent research question
details.
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In general, IH for teaching 6th-12th grade mathematics was a way teachers interacted
with their students to build a shared understanding of challenging intellectual concepts. IH
helped teachers combat elitism while teaching by helping students feel validated with their own
ideas, which has been shown to alleviate student anxiety and fear of mathematics (Boaler, 2016).
Teachers used IH while teaching to promote mathematical understanding by validating students’
ideas through discourse. Even topics familiar to teachers were treated with the expectation new
perspectives could be learned since we all think about mathematics slightly differently (Tall,
1991). By listening to learn from and with students, teachers gained epistemic goods about the
intricate nature of mathematics, as Tripathi (2008) noted. Hence, we find an overlap with
existing literature; gaining epistemic goods was a characteristic of the intellectual virtues in
general (Baehr, 2013a, 2015, 2017b; Deffler et al., 2016; Payette & Barnes, 2018; Tanesini,
2016; Watson, 2016; Whitcomb et al., 2017).
While there are additional connections to many existing virtue theories for IH, IH for 6th12th mathematics teaching was different for many reasons. The first was teachers were
interacting with young adults rather than peers. The second was due to the nature of teaching
6th-12th mathematics. None of the virtue theories required the beholder of the virtue to balance
constraints such as the expectation of being an expert and simultaneously admitting to not be
one. Further, 6th-12th mathematics teachers were required to work within expectations from
stakeholders about what mathematics teaching looks like. Having time constraints both in the
form of a single class period and the year-long curriculum culminating in a standardized test
further complicated the way in which teachers could practice IH while teaching.
Even within these extra considerations with focus on what IH while teaching looks like,
there were many similarities to existing virtue theories. For example, Tanesini’s (2016) virtue
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theory described IH as a cluster of strong attitudes shaped by past experiences, positive or
negative. My data confirmed Tanesini’s (2016) finding, but where Tanesini (2016) believed
behavior directed at others was not an essential component of humility, teachers were required to
attend to students and relied on student’s confidence to take risks, be open to constructive
criticism, and be willing to share ideas in order to practice IH while teaching. Additionally,
teachers were required to have a mathematical goal for themselves and their students,
necessitating attention be given to others. Kidd’s (2016a, 2016b) virtue theory did include a need
for interaction, indicating my research overlapped with Kidd’s (2016a, 2016b) IH theory.
Another similarity was with Krumrei-Mancuso et al. (2019) who indicated those high in
IH tended to seek knowledge, but Krumrei-Mancuso et al. (2019) indicated embracing new,
uncertain, and unpredictable situations were not characteristics of IH. My data revealed the
opposite: mathematics teachers high in IH embraced the unknown and, by choosing a low-floor,
high-ceiling task, invited these situations, although IH while teaching was still practicable with
any chosen task.
Kidd’s (2016a, 2016b) account of IH as a regulator for confidence is another place of
overlap and it was found a necessity for inclusion when teaching 6th-12th mathematics with IH.
The three types of confidence Kidd (2016a, 2016b) described were especially important in a
mathematics classroom where confidence was fragile and anxiety often high. Attending to the
fragility of adolescents’ confidence was another indicator of being others-focused while teaching
with IH.
Interestingly and surprisingly, the empirical survey, L-OIHS (Haggard et al., 2018)
showed an inverse relationship between IH in general and IH for teaching 6th-12th mathematics.
As shown in Table 1, April’s overall score was the highest, indicating she was the most
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intellectually humble of the three participants. In the classroom, however, the data revealed she
was intellectually humble but perhaps not as much as the other two participants; Amy and River
were more intellectually humble while practicing than April due to their increased propensity to
learn from and with their students. This gave evidence teaching mathematics with IH was not the
same as IH in general. This discrepancy gave credibility to Hoyle et al.’s (2016) findings people
could hold different levels of IH in different situations, called domain-specific IH.
In summary, as with the other intellectual virtues, IH while teaching 6th-12th
mathematics was complex and interconnected with other intellectual virtues such as intellectual
curiosity, intellectual open-mindedness, and intellectual perseverance. IH while teaching
mathematics was a way in which teachers conducted themselves in the classroom via the
interactions they had with students. IH while teaching was a disposition teachers held during
interactions with students, with their actions reflecting their beliefs about mathematics education.
The beliefs teachers held are described below, followed by the actions they took to reflect their
beliefs. The actions they took were the characteristics of IH for teaching 6th-12th mathematics.
Subcomponent #1
Q1a

What beliefs do 6th-12th mathematics teachers hold while practicing IH?

Teachers held one main belief guiding their practicing of IH while teaching 6th-12th
mathematics. This was the intertwined and interchangeable belief students were viable
contributors to the mathematical conversation and considered to be future equals. This main
belief promoted actions teachers made while teaching such as listening to learn what students
were thinking about and understanding.
Believing in students’ intellect promoted actions such as inviting student input and
providing opportunities for students to engage in productive mathematical discourse, a
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recommendation NCTM (2014) has made within mathematics reform efforts. Bridging
mathematics reform efforts with existing literature provided a landscape to discuss conditions
shown to promote the practice of IH while teaching. These conditions included believing in the
importance of building and maintaining a community of learners, believing in mathematics
reform, believing the role of the teacher is to educate for more than rote procedures, believing
mathematics to be beautiful and creative, and believing IH while teaching mathematics was
important. While these conditions were not shown to definitively be requirements for creating an
environment conducive to practicing IH while teaching, they did point to more favorable
conditions because they promoted positive and productive mathematical discourse. Teachers
truly believed their students capable of doing challenging tasks, and believed in their students to
produce interesting and creative perspectives on solutions to these challenging tasks. In
summary, teachers believed it valuable to treat students as future equals, honoring their intellect
and ability to engage in challenging tasks.
Subcomponent #2
Q1b

What are characteristics of IH for teaching 6th-12th mathematics?

The characteristics for teaching mathematics with IH reflected the beliefs teachers held,
driving the actions teachers took while teaching (NCTM, 2014). There were two main
characteristics of IH while teaching, which were learning from and with students, and staying
balanced within the multitude of responsibilities and expectations within the teaching profession.
These characteristics were different from characteristics of existing virtue theories, although
there were several characteristics found to be in common with existing virtue theories about IH.
Overlapping characteristics included taking action in the pursuit of epistemic goods
(Baehr, 2013a, 2015, 2017b; Deffler et al., 2016; Payette & Barnes, 2018; Tanesini, 2016;
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Watson, 2016; Whitcomb et al., 2017), admitting knowledge to be incomplete (Baehr, 2015;
Hazlett, 2016; Hoyle et al., 2016; Krumrei-Mancuso & Rouse, 2016; Leary et al., 2017; Spiegel,
2012; Whitcomb et at., 2017), appreciating the intellect of others (T. Porter & Schuman, 2018),
using IH as a regulator of confidence (Kidd, 2016b), and finding balance as a means between
extremes (Aristotle, 340B.C./2016). These characteristics were seemingly embedded within IH
while teaching, perhaps suggesting the additional characteristics of IH for teaching 6th-12th
mathematics is a different branch of the IH virtue family tree. Further research will be needed to
determine if this is true.
Summary
As above, Loewenberg Ball et al. (2008) suggested a difference between mathematical
content knowledge in general and mathematical content knowledge for teaching since teaching
required teachers to also have an understanding of both content and students/pedagogy. My
research revealed a similar distinction with IH in general and IH for teaching 6th-12th
mathematics due to the intricate nature of the teaching profession and mathematics itself.
Additionally, my research found IH while teaching mathematics to be an important virtue to hold
to promote mathematical understanding from both the teacher’s and the students’ perspective.
In conclusion, IH for teaching 6th-12th mathematics both aligns with many existing
virtue theories and deviates from them simultaneously. Through the intricate and complex nature
of both mathematics and the teaching of mathematics, IH for teaching 6th-12th mathematics was
an undercurrent for reformed efforts and the intellectual virtues. While not a requirement,
reformed mathematics pedagogy provided a rich environment in which to practice IH, and as
teachers practiced IH more often, they were more inclined to continue to do so based on the
success witnessed in both their students and themselves. Intellectual humility (IH) for teaching
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6th-12th mathematics was freeing, opening the doors of creativity and dissolving often-felt stress
in a mathematics classroom. IH for teaching is, therefore, an important virtue to hold and
practice while teaching 6th-12th mathematics.
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CHAPTER V
DISCUSSION
Introduction
Chapter V provides an overview of the need for IH in 6th-12th mathematics framed
within mathematics reform efforts. Following a brief description of reformed mathematics
education efforts is a summary of my research process. A discussion is then provided to frame
what the findings mean in the context of 6th-12th mathematics education and is followed by
recommendations for how practitioners may find this research useful. A section on the
limitations of my research closes the first section of this chapter.
The second section of this chapter provides a detailed look at how future research could
deepen the knowledge base surrounding IH within 6th-12th mathematics. This chapter is then
closed with a broad conclusion of the importance of my research.
Description of Mathematics Reformed Efforts
Mathematics has long been considered an elitist subject, with only the most talented
students having access to success (Boaler, 2016). Unfortunately, in all levels of mathematics
education, K-12,
Many classrooms focus on math facts in isolation, giving students the impression that
math facts are the essence of mathematics, and, even worse, that mastering the fast recall
of math facts is what it means to be a strong mathematics student. Both of these ideas are
wrong, and it is critical we remove them from classrooms, as they play a key role in
creating math-anxious and disaffected students. (Boaler, 2016, p. 39)
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Boaler’s (2016) urgent message reflects NCTM’s (2014) recommendations for reformed
mathematics pedagogy, with the goal of improving mathematical access for all students.
Included in NCTM’s (2014) recommendations were eight effective mathematical teaching
practices to promote a more positive experience for students and to increase their mathematical
understanding. Specifically, two of NCTM’s (2014) recommendations were for teachers to:
Facilitate Meaningful Mathematical Discourse
Effective teaching of mathematics facilitates discourse among students to build
shared understanding of mathematical ideas by analyzing and comparing student
approaches and arguments.
Elicit and Use Evidence of Student Thinking
Effective teaching of mathematics uses evidence of student thinking to assess
progress toward mathematical understanding and to adjust instruction continually
in ways that support and extend learning (p. 10).
The National Council of Teachers of Mathematics (2014) also suggested six productive
beliefs teachers could hold while teaching, each of which influenced the way in which teachers
taught mathematics. Missing from these recommendations and productive beliefs, however, were
intellectual virtues or dispositions teachers could hold to support the beliefs and effective
teaching practices. As of this dissertation being written, no research had been done to define the
intellectual virtue in this discussion, nor what it might look like to hold a disposition while
teaching such as intellectual humility. Conversely, while two studies mentioned IH and humility
in general as important virtues to hold while teaching (Brewster, 2014; Vashchyshyn et al.,
2016), respectively, neither defined beliefs nor characteristics of IH specifically while teaching
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mathematics. My research, therefore, sought to fill a gap in the current literature on the study of
IH within mathematics education.
Overview
A GT methodology was used to establish beliefs teachers held and characteristics of IH
while teaching 6th-12th mathematics. Three participants from two large districts in Colorado
engaged in six interviews, two in-person observations, and one previously recorded observation
to help develop a theory for IH while teaching 6th-12th mathematics. Due to school closures
during Covid-19, more participants were not feasible. The final observation for the third
participants was not possible, and the final round of three interviews were done online via Zoom
and Webex. More limitations are discussed below.
Ethical coding adhered to Corbin and Strauss’ (2015) recommendation for multiple
passes at interview and observation transcripts. Each pass broadened emerging themes,
culminating in a synthesis of all relevant data into the themes described. Also, in line with a GT
methodology, interviews were the primary source of data, with observations, artifacts, and
member checking rounding out triangulation, reliability, and validity (Creswell, 2013; Glesne,
2016; Merriam, 2009).
The research questions guided each step in the research process as I sought to build a
theory for IH for teaching 6th-12th mathematics.
Q1

What is IH for teaching 6th-12th mathematics?

Q1a

What are characteristics of IH for teaching 6th-12th mathematics?

Q1b

What beliefs do 6th-12th mathematics teachers hold while practicing IH?
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Discussion
Through the research process, I found many similarities to existing IH theories but no one
theory encompassed all aspects of IH for teaching 6th-12th mathematics. This section orients the
reader to the characteristics of IH for teaching 6th-12th mathematics similar to existing theories,
followed by characteristics of IH for teaching 6th-12th mathematics, as revealed by my research.
First and foremost, the most important similarity was an undercurrent of balance,
importantly adhering to Aristotle’s (340 B.C./2016) philosophy of intellectual virtues being a
means between two extremes. Teachers practicing IH while teaching importantly balanced being
an expert in the subject of mathematics and an expert in mathematics teaching yet found ways to
be a humble learner as one of many in the shared learning community they had built. Teachers
also balanced being an expert in selecting an appropriate task, for example, but were comfortable
and happy to admit they may learn a new solution pathway or perspective on how to solve the
task. Additionally, teachers were able to balance their attention on listening to learn during
discourse with regulating the confidence of individual students and the group. Regulating
confidence echoed Kidd’s (2016a, 2016b) IH virtue theory, and specifically in mathematics, Tall
(2013) cited confidence to be an important emotion to pay attention to while teaching.
Another similarity was admitting knowledge to be incomplete, a common characteristic
with many virtue theorists (Baehr, 2015; Hazlett, 2016; Hoyle et al., 2016; Krumrei-Mancuso &
Rouse, 2016; Leary et al., 2017; Spiegel, 2012; Whitcomb et at., 2017). Admitting knowledge to
be incomplete within mathematics education centered around both mathematics and solution
pathways for mathematics tasks. When teachers admitted their mathematical knowledge was
incomplete, my participants centered this admittance on the intricate and complex nature of
mathematics itself, similar to Tripathi’s (2008) determination about mathematics. Admitting to
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know all possible solution pathways to a mathematical task was also a place where teachers
admitted knowledge to be incomplete. Along the lines of admitting incomplete knowledge was
also the admittance of fallibility while teaching, similar to Spiegel (2012), Krumrei-Mancuso and
Rouse (2016), Hoyle et al. (2016), Leary et al., (2017), Baehr (2015), and Whitcomb et al.’s
(2017) virtue theories. Being fallible as a knower was not a major focus for IH while teaching
6th-12th grade mathematics, however, because teachers needed students to trust them as
knowers. Instead, the fallibility came in the form of admitting directions were unclear, for
example, or admitting a minor mistake while solving a problem as a way to model for students
that mistakes are ok and encouraged.
Other similarities to existing virtue theories included T. Porter and Schumann’s (2018)
discovery of appreciating the intellectual strengths of others, but in my research, the “others”
were specifically students. Appreciating their intellect encouraged teachers to invite students into
an intellectual mathematical discussion because teachers considered students to be viable
contributors to the discourse. Treating students as if their ideas were valuable promoted the
acquisition of epistemic goods, a characteristics of all intellectual virtues, and what sets virtues in
general apart from intellectual virtues, as Baehr (2013b, 2015, 2017a, 2017b), Church and
Samuelson (2017), and Tanesini (2016) pointed out in their work.
Duckworth (2006), Hare (1992), and Vashchyshyn et al. (2016) found value in treating
students as future equals, honoring their ideas in the moment, and my research supported this
view. Believing students to be future equals was revealed to be an important belief of IH for
teaching 6th-12th mathematics and inextricably linked with teachers appreciating the intellect of
their students. When teachers believed their students to be future equals, teachers genuinely
listened to learn not only how students were understanding the content, but also to learn new

220
perspectives and solution pathways. Hoyles (1985) coined the phrase “listening for learning” as a
way to describe how student-to-student discourse contributed to students’ mathematical
understanding, and my research found the phrase relevant for teacher-to-student discourse as
well, with teachers learning from the ideas of their students. During this discourse, it was found
teachers learned from and with their students, illuminating a similarity to Vashchyshyn et al.’s
(2016) research indicating humility (not IH) was an important virtue to hold while teaching
mathematics. Vashchyshyn et al.’s (2016) concluded:
The humble teacher is willing to temporarily relinquish the role of “teacher” and enter the
role of “student” so as to explore interesting, challenging problems with her or his
students with a willing and open mind--in other words, adopting the very attitude that she
or he expects the students to embrace.
My research concurred with this sentiment even though Vashchyshyn et al. (2016) did not focus
on intellectual humility as an intellectual virtue to hold while teaching.
Therefore, based on the findings of this research, IH was an important virtue for teachers
to hold and practice while teaching 6th-12th mathematics because students were validated in
their creative mathematical ideas and treated as future equals. Simultaneously, teachers were able
to pursue epistemic goods while teaching. Further, teachers held many beliefs contributing to the
opportunity to practice IH, but ultimately, only one belief was prevalent in my final virtue
theory. This belief was that students were future equals, thus believing them to be viable
contributors to the mathematical conversation. This belief bled into the characteristic of learning
from and with students since students and teacher were all contributors to the shared learning
community. Finally, teachers found balance in their work in many ways, such as balancing being

221
a member and facilitator of the learning community simultaneously, and in teacherresponsibilities such as task selection.
Summarizing, my virtue theory for teaching 6th-12th grade mathematics consisted of
both similarities and additions to existing virtue theories regarding IH. The similarities helped
frame a picture for how teachers might conduct themselves in general, and the additions helped
frame how teachers might practice IH while teaching. Teaching is an intricate profession
requiring teachers to attend to many facets simultaneously, such as lesson design, content
knowledge acquisition, confidence of individuals and the group, mathematical understanding,
classroom management, and facilitating discourse, to name a few in no particular order. To help
manage these facets, teachers practicing IH while teaching found balance in a way to promote
positive mathematical discourse and mathematical understanding. Teachers practicing IH desired
deeper understanding of mathematics, displaying a pursuit of epistemic goods, a trait of all
intellectual virtues. Teachers utilized the shared community to acquire epistemic goods via their
students during discourse because teachers truly believed their students to be viable contributors
to the mathematical conversation.
Concluding, IH for teaching 6th-12th grade mathematics mainly consisted of one major
belief and two major characteristics. The belief students were future equals helped teachers be
comfortable admitting their knowledge was incomplete, and helped teachers believe and act as if
they were one of many learners in the shared learning community. Teachers felt comfortable to
learn from and with their students as they balanced a multitude of facets in their profession.
Following are recommendations for teachers, administrators, teacher leaders, and mathematics
teacher educators (MTEs) to discuss implications of the findings of this virtue theory.
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Recommendations
Teachers
Practicing IH for teaching 6th-12th mathematics is challenging. The intricate nature of IH
while teaching requires teachers to first hold a firm belief that students have the ability to be
creative and intellectual about mathematics. Boaler (2016) discussed the importance of teachers
believing in their students as competent contributors to the mathematical conversation,
encouraging teachers to “instill positive belief messages at all times” (p. 177) such as “I believe
in you.” Expanding, teachers who believe students have good ideas during discourse support the
IH belief students are future equals. This is an important belief to hold and was in line with
NCTM’s (2014) recommendations and description of productive mathematical discourse. During
this discourse, NCTM (2014) described effective mathematics teaching to include students
building “shared understanding of mathematical ideas by analyzing and comparing student
approaches and arguments” (p. 29). While NCTM (2014) is referring to students building this
shared understanding, when teachers practiced IH while teaching, they were subsequently
included in this important facet of productive discourse as an equal (or future equal) in the shared
learning community.
Another benefit to teachers practicing IH while teaching is listening to learn from and
with students. This is important because when teachers listen, they are listening for a variety of
things, including confidence measures, conceptual understanding, and new ways to think about
mathematics and solution strategies. Because these things may differ for students, based on their
prior experience(s), teachers practicing IH while teaching may increase access to and equity of
mathematics education. Coupling the idea of treating students as future equals with NCTM’s
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(2014) call for access and equity in mathematics education, teachers practicing IH may be able to
better hear and address nuances in a student’s perspective.
Acknowledging and addressing factors that contribute to differential outcomes among
groups of students is critical to ensure that all students routinely have opportunities to
experience high-quality mathematics instruction, learn challenging mathematics content,
and receive the support necessary to be successful. (NCTM, 2014, p. 60)
Teachers need to give students the opportunity to contribute to the conversation of the
mathematics topic being explored during discourse, and listen, nonjudgmentally, in a way to
truly learn what students are thinking about and understanding, regardless of their racial, ethnic,
or socioeconomic background. Rather than listening to align students thinking with their own,
teachers need to believe the ideas of the students are valuable and potentially correct, asking
clarifying and probing questions in an effort to join students in the learning process. By
practicing IH while teaching, teachers are engaging in NCTM’s (2014) recommendation to
“elicit, value, and celebrate varied approaches and solution paths that students take to solve
mathematics problems, [and] explain their thinking” (p. 114).
Further, when practicing IH while teaching, teachers are practicing an important aspect of
any intellectual virtue, which is lifelong learning (Baehr, 2013a, 2018). Being a lifelong learner
aligns with NCTM’s (2014) recommendation for teachers to “continually grow in knowledge of
mathematics for teaching, mathematical pedagogical knowledge, and knowledge of students as
learners of mathematics” (p. 116). With an attitude toward being a lifelong learner, teachers need
to be confident in their own knowledge base, but admit this knowledge base of both mathematics
and the solution pathways is incomplete. Admitting her knowledge is incomplete allows teachers
to be open to learning from students, while simultaneously being attentive to the confidence of
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the individuals in the room and the group of students during the learning process. Doing so
aligns with Boaler’s (2016) description of “assigning competence” which involves “teachers’
raising the status of students who think they may be lower status in a group” (p. 134). When
practicing IH while teaching and inviting creative solutions through discourse, and by believing
students have good ideas, teachers are assigning positive competence to lift up agential
confidence (Kidd, 2016a, 2016b). Balancing her own confidence in her knowledge with the
confidence and trust from her students allows teachers to build a strong community of learners.
As teachers treat students as viable contributors to the mathematical conversation, they
need to be flexible when listening to students and be willing to shift their lessons based on
student thinking as NCTM (2014) recommends as one of their eight effective teaching practices.
Teachers practicing IH are listening intently to student thinking, while simultaneously knowing
the mathematical goal of the lesson. When teachers listen to learn from and with their students
when practicing IH, they are able to fit the students’ perspective into the mathematical lesson and
possibly shift the direction of the lesson to incorporate these differing perspectives.
Summarizing the implications of IH for teaching 6th-12th mathematics for teachers,
teachers will build a strong community of learners and be comfortable with both her own content
knowledge and the knowledge of her students. Admitting her knowledge is incomplete due to the
vast and intricate nature of mathematics allows a trusting and inviting environment, increasing
mathematical accessibility for all students. The teacher needs to be open to unexpected ideas and
input from students, regardless of the prompt, and will seek to understand the perspective of the
students, knowing the idea may or may not be correct, but may offer a unique and creative way
of thinking about the mathematics being learned during the course of the lesson. With an attitude
of “I can learn from anyone, even students,” the teacher is one of many active contributors to
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productive discourse. In conclusion, teachers need to practice IH while teaching in an effort to
invite students into the mathematical conversation of shared learning, with the goal of improving
accessibility, equity, confidence, and mathematical knowledge of students.
Administration
Administrative teams need to encourage and support teachers in their efforts to practice
IH while teaching. The support would come in the form of shifting the expectation that lecture is
the best and only way to teach and learn mathematics. Administrative teams would have
discussions with mathematics educators to understand the importance of IH while teaching
mathematics and know how to recognize when a teacher was practicing IH. When (if) parents
call inquiring about the methods of a teacher practicing IH and why they are different than the
expectation of lecture, administrators would support the teacher and explain the mathematics
reform efforts are designed to help students think about mathematics more creatively, and in
turn, are helping students learn to be more flexible in their solution strategies. Being flexible and
creative in solution strategies is an expectation of many employers, and thus is an important skill
to foster in a mathematics classroom.
Administrators could also have conversations with students about their experience in a
mathematics class where a teacher is practicing IH in an effort to understand the potential impact
on student confidence and mathematical understanding. Further, administrators would encourage
and fund teachers to attend PD about how to practice IH while teaching to support mathematics
reform efforts. Equally importantly, the administrator would practice IH during data discussions
in a shared effort to learn how to support students with the goal of improving performance on
assessments. In summary, it is important administrators are familiar with mathematics reform
efforts and support teachers practicing IH while teaching as they strive to support reformed
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pedagogy efforts. The freedom resulting from administrative support is crucial in helping
teachers feel comfortable and confident practicing IH while teaching.
Teacher Leaders
As direct contacts and support for 6th-12th mathematics educators, teacher leaders have
an important opportunity to coach teachers to become more intellectually humble while teaching.
Coaches can model, by practicing, IH during coaching sessions to encourage mathematics
educators to do the same. During a PD, specific attention could be paid to outlining
characteristics of what teaching with IH looks like by both modeling and offering specific tasks
for a teacher to practice. For example, after a task has been given, the teacher leader could
include a reflection component for teachers to notice when the teacher leader, and they, practiced
IH. The reflection could include a section on how teachers will apply their knowledge of IH
while teaching mathematics in their classroom. Following up with participants in a PD, the
teacher leader should ask teachers for examples of when they practiced IH while teaching and
what the outcome was, both in their comfort level practicing and the impact on students.
In summary, teacher leaders have a duty to coach practicing teachers through the process
of learning how to be intellectually humble while teaching. Through coaching conversations,
coaches will help practicing teachers be reflective about the characteristics of IH while teaching,
and the impacts of this practice. Teacher leaders will help teachers feel comfortable with feeling
vulnerable and will act as liaison with administration to help administrators understand the value
in practicing IH while teaching mathematics. During PD, teacher leaders will consciously
practice IH to model the characteristics, and provide the space and time for teachers to explicitly
reflect on the benefits of teaching with IH, as well as how they will apply the characteristics
while teaching.
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Math Teacher Educators
Mathematics teacher educators (MTEs) have a powerful opportunity to help their
students understand characteristics of IH while teaching. During methods courses, for example,
MTEs could model IH while teaching 6th-12th mathematics, and like teacher leaders, should
provide space and time for preservice teachers to reflect on the characteristics of IH while
teaching 6th-12th mathematics. Having an understanding of characteristics of IH while teaching
mathematics, as well as beliefs underlying these characteristics will be crucial when helping
preservice teachers understand how to be effective as a 6th-12th mathematics teacher. Fostering
both productive beliefs will be important and connecting these beliefs to characteristics of IH
while teaching will help preservice teachers be metacognitive and reflective of their own
practice.
Further, MTEs need to help collaborating teachers and administrative teams understand
the importance of pairing preservice teachers with mentor teachers who are intellectually humble
in their practice. Too often MTEs, like 6th-12th mathematics teachers, meet resistance from
prospective teachers due to the tradition and legacy of lecture formats. Walshaw (2013) reflects a
conversation with an MTE:
Exploring contradictory discourses, Nolan (2010) showed how her efforts to implement
inquiry teaching approaches as an educator in an undergraduate teacher education
program for middle-years teaching, met with resistance, challenge and dissatisfaction
from her pre-service students, when her practices ran up against their entrenched
understandings of mathematics teaching. (p. 80)
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It is, therefore, imperative MTEs help preservice teachers understand the importance of
practicing IH while teaching to support teachers new to the profession to change the legacy of
traditional lecture as the main pedagogy in 6th-12th mathematics.
Limitations
This section provides limitations to this research to be considered. The three main
limitations are the number of participants, number of observations, and my experience as a
mathematics educator. Each is discussed below.
The first limitation was the small number of participants. With such a small number of
participants, creating and verifying broad themes was a challenge. While the themes described in
this dissertation were created with ethics in mind, it is possible the three participants differ from
the general population of 6th-12th mathematics teachers in a significant way. Therefore, more
participants may have helped build a deeper understanding of the themes described here.
The second limitation was the small number of in-person observations (two). Due to
Covid-19, additional observations were not possible because all schools went online during the
duration of this study. Admittedly, I was able to watch a video of the third participant teaching,
but this video was seven years old. With as much change and growth that typically happens in
seven years of teaching, this video was likely not representative of the current way this teacher
handles interactions with students. Hence, further research is needed with a larger body of
participants to verify the themes found in this data.
Finally, I am not a philosopher nor a psychologist; I am an 18-year teaching veteran of
6th-12th mathematics. Therefore, it was possible my interpretation of the current virtue theories
was incorrect or misinterpreted. I say this because the characteristics I found to be a part of
teaching with IH could be merely characteristics of teaching rather than IH for teaching. For

229
example, listening carefully may be simply listening complexly rather than practicing IH. But it
seems plausible that these are characteristics of IH for teaching mathematics since the current
virtue theories discuss characteristics related to how people conduct themselves while interacting
with other people. While this seems to apply to teaching as well since both teachers and students
are people, the difference is in interacting with people in general versus interacting with students.
When interacting with people in general, people could practice IH with adults, or peers, or even
children. Teaching, however, has an added layer of having goals for others, meaning goals set by
policy makers and/or administration teams, content goals set by education departments (such as
CCSSM, 2010), or goals teachers set for themselves in terms of how successful they wish to be
in the profession. The added component of upholding standards or reaching for goals makes
practicing IH reliant on others, something the other virtue theories do not address. For example,
if an administration team requires lectures to be delivered daily, it would be impossible for a
teacher to practice IH while teaching because the opportunity to interact with her students would
not exist. Further, if students are unwilling to participate in intellectual thought, it would be
challenging for teachers to practice IH because students would not be contributing to the
conversation by sharing their ideas. Therefore, while my research seems relevant and in line with
the way in which virtue theorists use the language of virtue theory, I acknowledge by nature, I
am not trained to be a virtue theorist.
Suggestions for Future Research
This section describes suggestions for future research on the topic of IH while teaching
6th-12th mathematics. The first suggestion is not described in detail due to its obvious nature; it
is to gather more participants to verify or modify the themes found in this research. With a larger
number of participants, a more robust picture of what it means to teach 6th-12th mathematics
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with IH will be formed. Below are additional recommendations for future research to enhance
the picture and description of IH while teaching.
Hindrances for Practicing Intellectual
Humility While Teaching
My research revealed hindrances to practicing IH while teaching such as time constraints
related to pacing and standards, standardized testing, and an unsupportive community. Due to the
nature of IH being embedded in the interactions between teacher and students, and to the fact
there was not consensus among participants, further research on hindrances is needed.
Researching hindrances should include the impact they have on teachers’ ability to practice IH,
and a clearer picture of what these impacts may be. Further, since balance is an underlying theme
of IH for teaching mathematics, it will be important to study the impact hindrances have on how
teachers find balance in their practice.
Deep Content Knowledge
The role of content knowledge was unclear in my research. Initially, I thought deep
content knowledge would be a prerequisite for practicing IH while teaching, but the data
revealed this to be untrue. Due to the discovery IH is embedded in student-teacher interactions, it
is possible teachers could practice IH during this interaction without having deep content
knowledge. Therefore, further research is needed to determine the role, if any, deep content
knowledge has on IH. My research revealed content knowledge was deepened by practicing IH
while teaching, but the role of deep content knowledge in the type of interaction was not studied
in as much detail as would be needed to draw a conclusion. In other words, further research is
needed to see what type of response, for example, the teacher would give when their content
knowledge is deep or not deep. Other examples could be the way in which teachers listen and
what they would be listening for, as well as how much deeper their content knowledge would
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become after hearing the student’s idea. Finally, because I found learning with to be a theme, it
is possible content knowledge plays no role in practicing IH while teaching, but to be sure, this is
an area of further research.
Lifelong Learning
Baehr (2013a) described intellectual virtues as character traits of a lifelong learner. While
my data points to the possibility teachers were lifelong learners, such as enjoying learning from
and with students, my data was inconclusive about the role lifelong learning had on teaching
with IH. For example, in Table 1, both April and Amy scored very high in the Love of Learning
category with scores of 8.5 and 9, respectively. River, however, scored 6 out of 9 in this
category, yet loved learning from his students. Therefore, it is necessary to investigate the role of
being a lifelong learner in general versus being a lifelong learner in the classroom as a teacher
and facilitator of mathematics.
Providing another example, April loved learning outside the classroom and proudly and
often discussed the number of hours she had spent attending PDs. April explained why PD was
so important, remembering “once I survived the first couple years [of teaching], I got a lot of PD
under my belt because I didn’t have it [method courses] since I was an alternative [licensure]
teacher. I became passionate about it.” For April, PD was a way to connect with her students in
an empathetic way because being a lifelong learner allowed her to remember what it was like to
learn something for the first time. “I always say, ‘you need to be a student to be a better teacher.’
You have to be that person that’s learning something new.” Further, April believed “you have to
find new and fresh ideas to keep it [lessons] interesting. Or for me, I keep it interesting for the
kids, because if the teacher gets bored, the kids are going to get bored.”
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Amy also believed in the importance of being a lifelong learner. “We need to admit that
we’re all learners; we should constantly be striving to learn.” Additionally, Amy felt we needed
to “own the fact that even if we think we are masters in whatever area we’re in, that doesn’t
mean that we can’t still learn and become better.” When thinking about what a “master” might
look like in any area, Amy connected the notion to teaching and the view students might have
about teachers.
Who do you think I am (laughing)? I’m not here to be the best at this [teaching], I’m here
to help you be better. But it’s like they’re [students] on the outside looking in at us as if
we’re the master, but we’re all . . . still learning. There shouldn’t be any master.
Skemp (1987) indicated the best teachers are ones who continually learn, but this
research did not focus on whether the teachers were lifelong learners inside outside the
classroom, or both, and what impact that may have had on their interactions with students. As
Baehr (2013a) described, being a lifelong learner required commitment to curiosity and indicated
the commitment could be derailed without proper attentiveness.
Hence, there is potential the characteristic of learning from and with students would fit
into this category, but more research is needed to determine how teachers’ attitudes toward
learning in general would correspond to the teachers’ desire to be a lifelong learner in the
classroom, and how they might be attentive towards this trait.
Self-Efficacy
It is worth exploring the relationship between IH and self-efficacy. My data revealed IH
to live in the interaction between the teacher and student(s), in which the teacher listened to learn
from and with her students. The possible conflation between IH and self-efficacy, and possibly
confidence, is a natural curiosity to explore in order to tease out differences between the
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teacher’s inherent self-efficacy related to learning new mathematics and practicing IH while
teaching. One example from my data is from Amy, in the context of her hypothetical ability to
practice IH while teaching Calculus. Amy indicated above she felt very confident she could
practice IH while teaching because, while unfamiliar with the content, she felt as if she could
learn “with” her students. Thinking of the relationship between IH and self-efficacy, one could
wonder if Amy’s confidence in her ability to practice IH may actually be a reflection of her selfefficacy toward her ability to learn challenging mathematics. Therefore, the connection with, and
possible conflation of, IH and self-efficacy deserves additional attention with research.
Motivation
Many virtue theorists mentioned the role of motivation in their virtue theories, with
motivation tying the intellectual virtues together (Baehr, 2013a, 2013b, 2015, 2017a, 2017b,
2018; Church & Samuelson, 2017; Deffler et al., 2016; Garcia & King, 2016; Gregg &
Mahadevan, 2014; Gregg et al., 2017; Haggard et al., 2018; Hazlett, 2012; T. Porter &
Schumann, 2018; Watson, 2016, 2018; Whitcomb et al., 2017; A. Wilson, 2017; Zagzebski,
1996). With motivation as a bridge for multiple intellectual virtues, I originally sought to reveal
motivations behind teachers’ beliefs and actions. Based on the limited opportunities to interact
with participants due to Covid-19, the motivational component was not pursued.
My research did, however, reveal an implied motivation from teachers. For example,
teachers seemed motivated to continue practicing IH when students created a new solution
strategy, or when students had ah-ha moments within themselves. Teachers seemed motivated by
students who were motivated to learn, as revealed by high participation and confident responses.
The mutual motivation between teacher and student pointed to a stronger student-teacher
relationship may lead to higher trust and respect. Each of these components were implied but not
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focused on in my research and should, therefore, be studied in more depth. Specifically, what
motivates teachers to begin and continue practicing IH while teaching?
Domain-Specific Intellectual Humility
The empirical scores on the L-OIHS (Haggard et al., 2018) indicated an inverse
relationship with the level of IH being displayed while teaching. This finding promotes two
additional areas of future research. The first is to further study the level of IH in general versus
the level of IH while teaching (Hoyle et al., 2016). Again, due to the small number of
participants, it is possible the inverse relationship was an anomaly. Hence, this relationship needs
to be studied further with a larger group of participants.
The second area of research is to determine if there are levels of IH while teaching 6th12th mathematics. The rationale behind this recommendation is two-fold. First, my data revealed
April could be in the beginning stages of practicing IH while teaching, in line with Kotzee
(2018) and Garcia and King’s (2016) theory that IH can be learned with enough dedication for
doing so. Second, if we assume Kotzee (2018) and Garcia and King (2016) are correct, it is
possible there is a measurable scale, similar to Haggard et al.’s (2018) L-OIHS to determine a
teacher’s IH level. A valid scale could provide insight into how to create a specific survey with
relevant questions to teaching mathematics with which to measure the level of IH while teaching.
Hence, developing a scale to measure a level of IH while teaching may provide an opportunity
for teachers to self-evaluate, as well as inform teacher leaders and MTEs with ideas on how to
differentiate when helping teachers become more intellectually humble.
Risk Taking
The idea of taking a risk appeared in my data a few times but not enough to be considered
a theme. As River said, “it depends on how one views risk.” For example, a person might declare
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listing to and exploring the ideas of others to be risky for various reasons. On the other hand,
taking a risk may take confidence and a strong self-identity when risk leads to failure.
Considering the latter, a person with IH may be more willing to take a risk in the classroom, such
as being open to unexpected student contributions because their IH is a stronger driver for
epistemic goods than the fear of failure. Therefore, the role of risk should be studied further to
determine the role of risk in teaching 6th-12th mathematics with IH.
Engendered Responses
With only three participants, two women and one man, it is possible some of the
conclusions I have made in this dissertation are due to the participants gender rather than being a
theme for IH while teaching. For example, it is more likely women would admit they are not
experts in something than men, so it is possible the characteristic of admitting fallibility or that
knowledge is incomplete may have been due to the participants’ gender. More research is needed
to investigate which components of my virtue theory apply to all genders and which are gender
specific.
Balance
Further research needs to be done on how teachers balance the expectations from others
versus the expectations they have for themselves and their students. For example, teachers are
expected to be experts in content. While my data revealed a stronger community of learners is
created when teachers admit their knowledge is incomplete, the teacher must balance when to be
the expert and when to be an active member of the learning community. At some point, the
teacher needs to decide which ideas to highlight and which ideas to let go, forcing the teacher to
constantly evaluate which “hat” to wear at any given moment while teaching. My data revealed
there are many opportunities for teachers to practice balance: task selection, interactions with
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students, interactions with other stakeholders, being comfortable with learning from and with
students while also teaching them content, being open to unexpected student input and managing
the time constraint of a single class period, having a clear mathematical lesson goal and allowing
the lesson direction to shift based on student input, etc.
While my data revealed multiple opportunities to practice balance, this study likely did
not surface all possible avenues for balance. Additionally, my study did not include the impact of
balance on opportunities to practice IH, the likelihood of practicing IH, nor how often teachers
felt it acceptable to practice IH while teaching. Hence, the theme of balance needs to be studied
further to add depth and understanding of the role of balance on IH while teaching.
Student Impact
Naturally, new research could study the impact on student learning, understanding, math
identity, and overall enjoyment of mathematics when teachers practice IH while teaching.
Church and Samuelson (2017) noted the way in which we conduct ourselves during
disagreement could be at the heart of practicing IH. Further research is needed to illuminate the
role of disagreement both peer-to-peer and peer-to-teacher during discourse. For example, if a
person is higher in IH during discourse, are they more or less likely to become personally
offended during the interaction? Or perhaps a person higher in IH would more likely invite
opposing arguments in a shared effort to deepen mathematical understanding?
The National Council of Teachers of Mathematics (2014) noted teachers’ beliefs shape
their actions, including the way teachers model their beliefs for students. Therefore, when
teachers model IH while teaching, are students more likely to also practice IH in the classroom?
Therefore, an area of further research is needed to study the impact of teaching with IH on
students’ thoughts and behaviors.
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Conclusion
Intellectual humility for teaching 6th-12th mathematics was an important virtue for
teachers to hold while they were teaching mathematics. The disposition allowed teachers to truly
listen to students’ ideas with the attitude that students had valuable ways to think about the
intricate nature of mathematics. Practicing IH while teaching mathematics freed the teacher from
feeling pressure to have all the answers and empowered students to own their learning in a
shared community of learners. Teachers held beliefs to support IH and an environment in which
to practice, such as believing in the importance of building and maintaining a strong community
of learners, believing mathematics reform is important, believing the role of the teacher is to
teach more than content, believing mathematics is beautiful and creative, and believing
practicing IH while teaching is important. These beliefs helped provide an environment
conducive to practicing IH while teaching, helping mathematics be more accessible to students,
an important goal of mathematics reform efforts. Teachers displayed excitement to learn from
and with their students during discourse, truly believing students to be viable contributors to the
mathematical conversation. Teachers practiced balance by simultaneously being experts in
content, yet positioned themselves as one of many learners in the community. Therefore, the
disposition of IH while teaching 6th-12th mathematics was an important intellectual virtue to
hold to support reformed mathematics pedagogy and continue the efforts of the teacher in her
pursuit of epistemic goods.
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CIRCUMPLEX
Gregg et al.’s (2017) orthogonal view of how agency and communion interact to describe
intellectually humble and intellectual arrogant people.

Figure A1. The circumplex, its orthogonal dimensions, and their predicted empirical relation
with intellectual arrogance and intellectual humility (Gregg et al., 2017, p. 63).
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COMPREHENSIVE INTELLECTUAL HUMIITY
SCALE
Krumrei-Mancuso and Rouse’s (2016) comprehensive intellectual humility scale (CIHS)
22-item validated self-report tool for measuring IH (pp. 213-215). The category that each set of
questions measured is also shown to indicate the way in which Krumrei-Mancuso and Rouse
(2016) measured each of the four main characteristics of IH. All of the below is quoted from
page 215 from the text.
Related to independence of intellect and ego.
73. I feel small when others disagree with me on topics that are close to my heart. a
50. When someone contradicts my most important beliefs, it feels like a personal attack. a
49. When someone disagrees with ideas that are important to me, it feels as though I’m
being attacked. a
53. I tend to feel threatened when others disagree with me on topics that are close to my
heart. a
68. When someone disagrees with ideas that are important to me, it makes me feel
insignificant. a
Related to openness to revise one’s viewpoint.
28. I am open to revising my important beliefs in the face of new information.
26. I am willing to change my position on an important issue in the face of good reasons.
29. I am willing to change my opinions on the basis of compelling reason.
25. I have at times changed opinions that were important to me, when someone showed
me I was wrong.
33. I’m willing to change my mind once it’s made up about an important topic.
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Related to respect for others’ viewpoints.
61. I can respect others, even if I disagree with them in important ways.
47. I can have great respect for someone, even when we don’t see eye-to-eye on
important topics.
39. Even when I disagree with others, I can recognize that they have sound points.
65. I am willing to hear others out, even if I disagree with them.
45. I welcome different ways of thinking about important topics.
34. I respect that there are ways of making important decisions that are different from the
way I make decisions.
Related to lack of intellectual overconfidence.
1. My ideas are usually better than other people’s ideas. a
3. For the most part, others have more to learn from me than I have to learn from them. a
9. When I am really confident in a belief, there is very little chance that belief is wrong. a
24. On important topics, I am not likely to be swayed by the viewpoints of others. a
21. I’d rather rely on my own knowledge about most topics than turn to others for
expertise. a
41. Listening to perspectives of others seldom changes my important opinions.a

a:

reverse-coded items
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DOMAIN-SPECIFIC INTELLECTUAL HUMILITY
SCALE
This appendix contains the 9-item scale Hoyle et al. (2016) created to measure domainspecific IH.
Table C1
Specific Intellectual Humility Scale
Item

Domain

Topic

1.

My views about __ are just as likely to be wrong as other views.

0.78

0.78

2.

I recognize that my views about __ are based on limited
evidence.

0.80

0.85

3.

Although I have particular views about ___, I realize that I don’t
know everything that I need to know about it.

0.66

0.70

4.

It is quite likely that there are gaps in my understanding about
___.

0.79

0.86

5.

My sources for information about ___ might not be the best.

0.79

0.78

6.

I am open to new information in the area of ___ that might
change my view.

0.53

0.43

7.

My views about ___ today may someday turn out to be wrong.*

0.83

0.88

8.

When it comes to my views about ___ I may be overlooking
evidence.*

0.86

0.88

9.

My views about ___ may change with additional evidence or
information.*

0.72

0.77

Note. Items and equality constrained maximum likelihood factor loadings for domain and
topic. Blanks are replaced by term for domain, topic, or issue of interest (e.g., “religion,” “gun
control,” “physician-based suicide”). Responses aer given on five-point scales anchored by not
at all like me and very much like me. Items flagged with an asterisk form the abbreviated
version of the scale. Adapted from Hoyle et al. (2016), p. 167
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GENERAL INTELLECTUAL HUMILITY SCALE
Leary et al.’s (2017) general intellectual humility (IH) scale is below. Participants rated
themselves on each of the six items as related to religion, politics, and aliens.
Table D1
Intellectual Humility Scale Items and Corrected Item-Total Correlations (Study 1)
Item

Item-total r

I question my own opinions, positions, and viewpoints because they could
be wrong.

0.49

I reconsider my opinions when presented with new evidence.

0.63

I recognize the value in opinions that are different from my own.

0.51

I accept that my beliefs and attitudes may be wrong.

0.73

In the face of conflicting evidence, I am open to changing my opinions.

0.73

I like finding out new information that differs from what I already think is
true.

0.44

Note. Participants responded to each item on a 5-point scale with endpoints labeled not at all
like me and very much like me. Adapted from Leary et al. (2017), p. 795.
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GENERAL INTELLECTUAL HUMILITY SCALE TO
ADDRESS SELF-REPORT PARADOX
Alfano et al. (2017) developed and validated a 22-item scale to measure IH. Below are
the 22 items and their correlations with the four core dimensions of IH.
Table E1
The Final 4-Factor Solution from Study 3
OPM
27. I think that paying attention to people who disagree with me is
a waste of time.

-0.70

34. I feel no shame learning from someone who knows more than
me.

0.63

35. If I do not know much about some topic I don’t mind being
taught about it, even if I know about other topics.

0.60

45. Even when I have high status, I don’t mind learning from
others who have lower status.

0.62

50. Only wimps admit that they’ve made mistakes [modified to
say, “Only wimps admit that they’re confused”]

-0.68

51. I don’t take people seriously if they’re very different from me.

-0.70

8.

Being smarter than other people is not especially important to
me.

MOD

COR

0.60

10. I would like to be seen explaining ideas that no one else
understands.

-0.60

11. I get a lot of pleasure from knowing more than other people.

-0.66

15. I want people to know that I am an usually intelligent person.

-0.68

32. I like to be the smartest person in the room.

-0.77

37. I find it annoying to be told that I’ve made an intellectual
mistake.

-0.73

38. If someone points out an intellectual mistake that I’ve made, I
tend to get angry.

-0.80

39. I appreciate being corrected when I make a mistake.

0.60

ENG
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Table E1 (continued)
OPM

MOD

COR

40. When someone corrects a mistake that I’ve made, I do not feel
embarrassed.

0.46

43. When I realize that someone knows more than me, I feel
frustrated and humiliated.

-0.69

ENG

18. I rarely discuss things that I wish I understood better than
other people.

-0.59

24. I enjoy reading about the ideas of different cultures.

0.46

25. I would be very bored by a book about ideas I disagreed with.

-0.54

26. I’ve never really enjoyed figuring out why people disagree
with me.

-0.52

29. I find it boring to discuss things I don’t already understand.

-0.68

31. A disagreement is like a war.

-0.51

Note. OPM = Open-mindedness, MOD = Intellectual Modesty, COR = Corrigibility, and ENG = Engagement.
Factor loading estimates are STYDX. N = 1182. Adapted from Alfano et al. (2017), p. 17
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LIMITATIONS-OWNING INTELLECTUAL
HUMILITY SCALE
Below is the 12-item limitations-owning intellectual humility scale (L-OIHS) scale to
empirically measure IH developed by Haggard et al. (2018). This scale was used with
permission. The twelve-items are divided into three categories as shown below.
I.

Love of Learning
1.

If I don’t understand something, I try to get clear about what exactly is confusing
to me.

II.

2.

When I don’t understand something, I try hard to figure it out.

3.

I love learning.

4.

I care about truth.

Appropriate Discomfort with Limitations
1.

I focus on my intellectual weaknesses too much.⁎

2.

When I know that I have an intellectual weakness in one area, I tend to doubt my
intellectual abilities in other areas as well.⁎

III.

3.

When I think about the limitations of what I know, I feel uncomfortable.⁎

4.

I tend to get defensive about my intellectual limitations and weaknesses.⁎

Owning Intellectual Limitations
1.

I have a hard time admitting when one of my beliefs is mistaken.⁎

2.

When someone points out a mistake in my thinking, I am quick to admit that I
was wrong.

3.

I am quick to acknowledge my intellectual limitations

4.

I feel comfortable admitting my intellectual limitations.

* Reverse-coded
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MEASURING LEVELS OF INTELLECTUAL
HUMILITY SCALE
Krumrei-Mancuso et al. (2019) developed an 8-item scale to administer to participants in
the study relating IH to knowledge acquisition, which is below.
“Not a Know-It All subscale
(3r) My intellectual ideas are usually superior to others’ ideas.
(2r) I desire to be famous for an intellectual contribution
(4r) I know just about everything there is to know
(10r) Other people think that I am a know-it-all
Intellectual Openness subscale
(6) I am open to other’s ideas about how to do things
(7) I can learn from other people
(1) I am open to others’ criticisms of my intellectual ideas
(9) I am an intellectually humble person” (Krumrei-Mancuso et al., 2019, p. 5).
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EMAIL TO COLLEAGUES RQUESTING
PARTICIPANTS
Hello Friends,
As of today, September 6, 2019, I have received IRB approval to proceed with my
research for my dissertation. Woohoo! Therefore, I am writing to ask for recommendations for
teachers you may think will help in gathering data on my topic of Intellectual Humility in 6th12th Mathematics.
I’m asking you to recommend teachers (as many as you’d like to recommend) who meet
0, 1, 2, 3, or all 4 of the criteria listed below and who are considered veteran 6th-12th
mathematics teachers (6th-12th grade). In your response, will you please give me the name of the
teacher, their email, and which of the criteria listed each teacher meets or doesn’t meet.
Please do not let the teachers know you are recommending them for my research; I need
to contact the appropriate district data people for permission to do research in each teacher’s
district prior to any contact with teachers. Thanks!
Looking forward to hearing from you 🙂
Cathy
Criteria:
Self-confidence in strong and has deep mathematics content knowledge.
Has a willingness to admit mathematics is vast, leaving much room for learning more
about the subject from colleagues and students.
Is open-minded with respect to the students’ ways of thinking about mathematics. This
might be described as a teacher who, rather than answering a student directly, would instead be
more likely to say something like, ‘say more.’
Knowledgeable of mathematics reform efforts.
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EMAIL TO DISTRICT LIAISONS
Hello,
My name is Cathy Carter and I’m writing because I am currently seeking permission to conduct research
in [your district]. I am a doctoral candidate at the University of Northern Colorado as well as a secondary
mathematics teacher in [my district]. Upon approval, I will contact secondary mathematics teachers
requesting their voluntary participation. Details follow below. I’m writing because I’m not sure who to
contact for permission for such things.
My dissertation topic is Intellectual Humility for Teaching Secondary Mathematics, and I plan to create a
new theory surrounding this topic. Intellectual humility is considered an important virtue to hold, and I
hope to reveal important characteristics of what it means to teach secondary mathematics from an
intellectually humble perspective. I believe teachers in [your district] may provide valuable information to
help build this theory.
If permission is granted, I will contact teachers (anywhere from 1 to 10 teachers (6th grade-12 grade),
depending on recommendation from colleagues) to request their participation in my research project. For
those teachers who are willing, I will conduct 1-4 interviews (45-90 minutes) and one classroom
observation (one class period). The interviews will be conducted outside of the normal school day at the
time and location of the teacher’s choosing.
The classroom observation will be captured on video so I may better analyze the observation. No student
data will be collected, nor will any student be identified in the process of my research. Any video taken in
the classroom will focus on the teacher, and the video will only be seen by me and possibly the involved
teacher. My research focuses on what teachers are thinking about and the ways in which they listen to
their students rather than on what students are doing or saying.
My research will not disrupt the typical flow of the classroom since I will be observing only (as opposed
to intervening or co-teaching). If the teacher requests, I do not need to be present for the observation.
Additionally, there are no known negative effects that will result from my research.
Each teacher involved will have the opportunity to review any interview transcript for validity and
accuracy. For compensation, teachers who agree to participate will receive a $10 Starbucks gift card.
I’ve already received IRB approval through UNC (attached). Please let me know if additional information
is needed or requested, and I look forward to hearing from you 🙂
$ Thank you greatly for your time! If
#
"
this email is being received by the incorrect person, please either let me know so I can send this email to
the appropriate people, or feel free to forward this to the appropriate contact person.
Thank you in advance,
Cathy Carter
Doctoral Candidate

University of Northern Colorado
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EMAIL TO POTENTIAL PARTICIPANTS
Hi [name of potential participant],
How are you? My name is Cathy Carter and I am a student at the University of Northern
Colorado conducting research for my dissertation (also a 6th-12th math teacher in St. Vrain).
The purpose of this email to invite you to participate in my research as I attempt to
understand internal facets of teaching 6th-12th mathematics such as what you are thinking about,
what decisions you’re making, how you’re feeling, and other internal aspects of teaching
mathematics.
Your name was given to me by a mutual colleague as someone who possesses qualities
related to my topic as well as someone who may be interested in being a participant.
As a fellow 6th-12th mathematics teacher myself, I understand the complexity of the dayto-day and the time it takes to not only be a teacher, but to specifically be a math teacher. I also
understand time is one of the most valuable resources we have as teachers, so your participation
will be greatly appreciated. If interested, the expected time commitment from you will be one inperson interview (45-90 minutes) followed by one observation (videoed, I don’t need to be there
if you’d prefer). The conclusion of your participation will be 1-3 in-person follow-up interviews,
also 45-90 minutes (one follow up is typical).
If you are interested in participating, please fill out this 12-item survey that should take
about 5-7 minutes of your time. While your email address will be collected with this survey, it is
for contact purposes only, and the results of your survey will not be shared with anyone. I will be
in touch within 1-2 weeks to follow up.
Thank you in advance,
Cathy Carter
cart2004@bears.unco.edu
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SEMI-STRUCTURED INTERVIEW QUESTIONS
Included in this appendix is a sampling of the type of questions asked during the initial
interviews with participants and the rationale for asking each question. These questions are part
of a semi-structured interview to help provide focus yet remain open to the possibility of
revealing inner components of IH for teaching 6th-12th mathematics.
The interview began with an introduction of myself including being a fellow 6th-12th
mathematics teacher writing my dissertation. I will then give a brief overview of the purpose of
the study, which is to develop a theory for what it means to teach 6th-12th mathematics with an
IH disposition. Following is a brief description of IH as a way of thinking and behaving such that
we acknowledge our intellectual strengths and strong content knowledge yet are open to learning
more about mathematics and mathematics teaching.
Question 1: Talk about what drew you to teach math.
Rationale: It is important to build rapport with participants prior to ‘digging in’ to the
meat of the interview. This question helps the participant know I care about their passion and
honor their personal experience. As Wheatley (1999) says,
In all types of organizations, too many filled with people exhausted, cynical, and burned
out, I have witnessed the incredible levels of energy and passion that can be invoked
when leaders or colleagues take the time to recall the meaning of their work. (p. 132)
By asking this question first, I hope to illicit positive energy of teachers to open their
memory to passion rather than potential cynical aspects of the profession.
Question 2: Describe how you learn new things.
Rationale: This question will help me get a sense of not only how they learn, but also
whether their personal way of learning bleeds into their mathematics teaching. Since IH is a
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personal virtue, it makes sense to understand their personal beliefs about learning while avoiding
the self-reporting paradox.
Question 3: Describe a typical day during a typical lesson in your room.
Rationale: This question will inspire reflection about the flow of a typical lesson. The
details provided will likely reveal what the teacher pays attention to most while planning. This
question could also bridge the teacher’s personal learning style with her teaching style to check
for compatibility during observation. Also, by listening carefully to the teacher’s response, I can
follow up with specific components that may be related to IH for teaching 6th-12th mathematics,
such as the type of task chosen or how they listen to students (evaluatively, interpretive, and/or
hermeneutically). A follow-up question could be to describe how they find tasks and/or examples
to use during lessons.
Question 4: Describe a time a student said something that surprised you.
Rationale: This question will help bring more focus on the interaction of how the teacher
thinks of the student (for example, future equals), how the teacher listened to the student, what
type of things the teacher finds surprising, and how the teacher may respond to surprising things.
Question 5: Hearing the phrase, intellectual humility, and the brief description you’ve
heard so far, what do you think IH means when teaching 6th-12th mathematics.
Rationale: This will allow participants to describe in their own words components of IH
for teaching mathematics that may have been left out or omitted from the brief description
provided for them. By including this question towards the end of the interview, the prior
questions may inspire ideas from participants by helping them have images of teaching
mathematics.
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CONSENT FORM FOR HUMAN PARTICIPANTS IN RESEARCH
Project Title:

Grounded Theory of Intellectual Humility for 6th-12th Mathematics
Teaching

Researcher:
Phones:
e-mail:

Catherine Carter, Doctoral Student, Educational Studies, College of
Education and Behavioral Sciences
xxx.xxx.xxxx
cart2004@bears.unco.edu

Research Advisor:
Phone:
e-mail:

Dr. Jenni Harding, Ed.D., School of Research Education
970.351.1029
jenni.harding@unco.edu

Purpose and Background: Hello! I am a student at UNC in the process of writing my
dissertation in the area of Innovation and School Reform with an emphasis in 6th-12th
mathematics. For my dissertation, I am seeking teachers who are willing to share their
experiences related to the behind-the-scenes beliefs, attitudes, and dispositions they have while
teaching mathematics.
My study is more about what is going on in your head while you are teaching rather than
what is happening in the classroom during a typical lesson. While the actual goings-on of your
lesson are important, the way in which you, the teacher, listen to your students, react to them,
etc. is more of the focus. Therefore, your contribution may benefit other teachers by helping
identify the types of things teachers do, think, say, and possibly ways they react to students while
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teaching. Therefore, your experiences, thoughts, attitudes, and ideas are very important to this
study.
As a participant in this research, you agree to participate in an initial face-to-face
interview, an observation, and 1-3 follow-up interview(s). Interviews will be audio-recorded to
make sure we capture your story and will run 45-90 minutes. The location and time for these
interviews will of your choosing. The observation will be video recorded, if acceptable by you, I,
the researcher, am available to be present at the time of recording. It is not required that I be
there. Items collected during the observation include but are not limited to: lesson plans,
handouts, tasks given to students, desk formation, items written on the board, and written and/or
oral reflections about the lesson. If possible, a quick 10-15 minute debrief session will follow the
observation. No students will be identified or used in the research except in the capacity of ways
in which they inspire you to think, feel, react, make decisions, or other things related to student
contributions.
Prior to beginning the first interview, you will choose a pseudonym (a fake name) before
the interview, and only the researcher (me) and research advisor will examine individual
responses. Results of the study will be presented in an anonymous way to minimize the chance
that results could be linked back to you, although your pseudonym will be used in my
dissertation, allowing you to identify yourself.
There are no foreseeable risks in this research, although you may find discomfort with
answering questions related to the nature of your teaching. You may choose to pass on an
interview question or withhold information in this case. The interview questions are not about
sensitive personal matters, rather they are about your decisions while teaching, the rationale for
these decisions, and other topics related to the internal nature of teaching. The potential benefits
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to you include gaining insight on your mathematics teaching methods, learning something about
yourself, sharing your mathematics teaching experience with others, and the possibility of
helping other teachers as a definition of intellectual humility for teaching 6th-12th mathematics
is developed. To thank you for your participation, you will receive a $10 Starbucks gift card.
Your contributions are greatly appreciated as they are crucial to my research!
Participation is voluntary. You may decide not to participate in this study and if you
begin participation you may still decide to stop and withdraw at any time. Your decision will be
respected and will not result in loss of benefits to which you are otherwise entitled. Having read
the above and having had an opportunity to ask any questions, please sign below if you would
like to participate in this research. A copy of this form will be given to you to retain for future
reference. If you have any concerns about your selection or treatment as a research participant,
please contact Nicole Morse, IRB Administrator, Office of Sponsored Programs, 25 Kepner Hall,
University of Northern Colorado Greeley, CO 80639; 970-351-1910.

Participant’s Signature

Researcher’s Signature

Date

Date
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